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The research was planned to study the relation of 
non-verbal imagery to learning, with special reference to 
the use made of visual images in the learning process.
The subjects, 9 adults and 7 children, were required 
to learn series of coloured figures arranged in sets of 
5 variants of the same shape under a common nonsense 
name; thus the material required association, discrimination 
and classification.
The learning was tested (a) at the end of each learning 
period by a test of the figures seen that day; (b) at the 
end of the series and also five weeks later by general tests,
Findings.
1# Words and especially analogies played the greatest 
part in the recall of the figures
2. The amount recalled by visual imagery was small.
The imagery accompanied and confirmed the recall.
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3. In proportion to the extent of the knowledge 
recorded the children had more visual imagery than the 
adults. Some of the imagery was of the eidetic type, and 
all the images of shape were complete figures.
4. The main cause of incorrect recognition of the 
figures was confusion, either, for those cases in which 
the characteristics of the set were knovm, confusion 
between members of the same set, or, for those cases in 
which the figures were known individually, confusion 
between the sets.
Conclusion.
Where the material to be learnt requires the forma­
tion of associations, the discrimination of differences 
and grouping of likenesses, visual photographic imagery 
is of less value for recall than verbal description and 
analogy.
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IMAGERY AND LEARNING.
Aim and Plan of Experiments.
This research was planned to study the relation of 
non-verbal imagery to learning, with special reference to 
the use made of visual images in the learning process. It 
arose out of previous experiments on eidetic imagery and 
its relation to these can be better stated when the material 
and procedure have been described.
Material.
The material employed in these experiments and to some 
extent the procedure was based on that used by Dr Borislav 
Stevanovic and reported in his paper "An Experimental study 
of the Mental Processes involved in Judgment". It consisted 
of 50 coloured figures drawn on cardboard. The 50 drawings 
were arranged in 10 sets and the sets were made up of 5 - 
variants of the same shape, obtained by drawing the shadow 
cast by a cardboard shape, held at different angles. Each 
figure was on a white card of ordinary postcard size, had 
a black Indian ink outline and was coloured with crayon.
The colour used was one of three shades of blue or of green,
or of yellow, or of red. Special boxes of crayons were 
used throughout the experiments, each box containing the 
3 blues, 3 greens, 3 yellows and 3 reds. As only these 
four colours were employed, on each learning occasion two 
shades of some one colour were seen and one shade of each of 
the other three colours. Each card was fitted with a 
cover which could be turned back to expose the coloured 
figure on the card. To each set was given a nonsense name, 
the names being:-
1st series. I Borat, II Vineg, III Lutaf, IV Guber,
V Feron.
2nd " I Galef, II 2itad, III Poril, IV Rusap,
V Benac.
Thus the 5 va^Mants of Borat may be denoted as I^» Ig,
1 3, etc; those of Vine g as II II a, II3 , and so on, the 
Roman numerals denoting the different sets of the series, 
while the Arabic numerals indicate the number of the set.
The 50 figures were divided into 2 series known as the 
Borat series and the Galef series. The sets of the series 
and the words**as their respective names were the following:
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The facsimile of the first Borat appended shows the 
relative size of the figures given in the photographs.
Fig.III.
The colours used were the following and are indicated 
on the photographs by the appropriate letter and number. 
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As the shades RH and R3 were more similar than any other 
2 shades some of the subjects had difficulty in differ­
entiating between them. It was decided, therefore, to 
ignore mistakes between these two shades. All the sub­
jects were told that R2 and R3 would be considered as one 
shade.
Subjects.
16 subjects took part in the experiments, 9 adults, 
indicated by capitals A-I, and 7 children, indicated by 
small letters j-p. The adults were either members of the 
Staff or students at Bedford College for Women. Of these 
5 had no knowledge of Psychology and no experience of 
introspection. The remaining six were all members of the 
Psychology Dept., but 2 of them were first year students 
with only a slight knowledge of the subject. The children,
3 boys, subjects k, m and o, and 4 girls, subjects j,l,n 
and p, were between the ages of 8  and 14 years, and were 
pupils at the Rosendale Road L.C.C. School.
Procedure.
The experiments may be divided into 3 groups, the 
Borat series in which only the adults took part, and the 
Galef series with adults and the Galef series with children. 
One adult (I), owing to illness, did not do the 2nd test 
in the Galef series. In all 3 groups the plan of learning 
was the following:- The subject was seated at a table and 
the card with the nonsense name below it was placed on the 
table directly in front of him, the card and the name being 
covered. The instruction to the subject was: ”I am going 
to show you five figures. Each one has a nonsense name.
You are to look at them attentively. At the end you will 
be shown the names alone in a different order, and will have
to try and remember the figure that went with the name 
shown.’* The cover was turned back for the required length 
of exposure, the tt^ing being done with a fifth second 
stop watch. A variant of each of the five sets was shown 
in this way. The order in which the figures were seen in 
successive learning periods is given in the following 
table:-
T A B L E  I.
1 st learning period Ilq, IIii, IV^,
2nd ** ** III, IIIl, Vi#
:3rd " *' 1%, II2 , II][%, JlTa, Tfg'
4th " " I2 , II2 , :Hr2 ' Tf2 '
5tH " " I3. II3. III3. IV3, Vg.
etc.
At the end of each learning period the subject's 
knowledge of the figure was tested. The subject was shown 
cards in irregular order bearing the nonsense names of the 
shapes, and was required to say "yes” or to tap the table 
on obtaining any meaning for the word. This response time 
was taken with a fifth second stop watch. The subject was 
then asked to draw the shape and colour it with crayon. For 
this purpose he was presented v/ith a box containing the 1 2  
crayons used in making the 50 cards. He thus had to select 
from memory not only the colour but also the shade belonging 
to the particular shape recalled to him by the name. The
subject wrote down any introspective report he pleased of 
what took place on being shown the name. In the case of the 
children these introspections and comments were reported 
verbally and talcen down by the experimenter, for reasons 
stated below.
Borat Procedure.
In the Borat experiments the subjects saw each figure 
for 15 seconds and, after an interval of 3 minutes, at the 
end of the series, saw each one again for 10 seconds. The 
subject’s knowledge was tested after 1 0 mins. from the last 
exposure.
Galef Procedure.
In both Galef experiments each figure was shown for 
25 consecutive seconds and the recalls followed immediately 
after the last exposure. This change in procedure was 
introduced in order to make the records during the learning 
periods more closely dependent upon immediate memory.
Thirteen of the subjects had 10 such learning periods. The 
other 3 subjects B,C and D had 15 learning periods in 
both the Borat and the Galef experiments, the extra learnings 
being as follows:-
8T A B L E  II.
1 1 th learning period
^ 1 ’ III, n i l , IVi, ? 1 "
12 th ti tt II2 . III2 , IV2 , 72"
13th TÎ ft ^3» II3 , Ills, I?5, ■^ 3-
14th tf IT I4 , II4 , III4 , IV4 , V 4 -
15th IT « I5 , II5 . III5 , IV5 , 7 5  '
Test I.
At the end of the learning periods a general test was 
given of the whole learning material. Ten cards were shown. 
On each was one of the nonsense names qualified either by 
the colour or the position in the series, e.g.. The Red 
Galef, The Fourth Feron. As in the learning periods re­
sponse times were taken, and then the subjects were required 
to draw the picture and give introspections.
Test II.
A similar tost was given after an interval of 5 weeks.
In all oases with the adults the Borat series came 
before the Galef series.
The whole material for analysis in this, the main part 
of the experiments, consisted of 1815 protocols, 1325 from 
the adult subjects and 490 from the children.
The protocols were card indexed, a card being alloted 
to each protocol. In the Borat series a different colour
was used for the protocols dealing with each of the five 
sets, and in the Galef series a different shade of each of 
the same five colours for the corresponding set. A dif­
ferent colour was used for each of the four general tests. 
The learning period cards were marked, by cutting the cor­
ners, to indicate the 2nd presentation of a figure, and also 
which member of the set had been shown.
On the cards was recorded the subject’s name, the date 
on which the test was done, the marks gained for colour, 
shade, shape, etc., the images and the analogies, the evid­
ence of confusion and of affect and whether the figure was 
correctly recognised. An item omitted by the subjects was 
not recorded but one wrongly given was marked 0 .
A specimen card is given pn page I39
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Difference in material and procedure to that used
by Dr Stevanovic.
Not only was our aim different from that of 
Dr Stevanovic but also our material and procedure differed 
considerably.
Material.
Whereas in our experiments the material was divided 
into 2 series each containing 5 sets, in Dr Stevanovic’s 
investigation the material comprised 1 series of 7 sets.
Procedure.
The subjects in Dr Stevanovic’s eaperiments had many 
more learning periods, and in the later periods the 7 com­
plete sets of 5 pictures each were all presented for learn­
ing on each day. All his observers had thus from 30 to 40 
learning periods each, the criterion for the number of 
sessions necessary for each observer being: "to learn the 
pictures and their names sufficiently well to know then as 
material for the "completion experiments" and not quite so 
well as to make the completion too easy and automatic"^.
In our experiments the 10 learning periods given to 6 of
(1) Stevanovic, op.cit. p.6 .
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the adults and to all the children were not traffic lent for 
the material to be thoroughly known, and yet was sufficient 
for all the subjects, except m, to reproduce correctly some 
of the figures in the general tests, on seeing the appro­
priate name with the qualification.
The 5 extra learning periods for subjects B, C and D 
gave these subjects a slight advantage in the general 
tests.
The procedure after the learning periods was en­
tirely different in the two investigations, except in 
so far as the prefix words used were of the same type.
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It will be convenient at this point to describe two 
preliminary investigations which led up to the experiments.
PRELIMINARY EXPERIMENTS.
Study of Visual Imagery in Children.
Aim of the Experiments.
The aim was to study eidetic imagery with a view to 
gaining information on the following points:
(1 ) the nature of eidetic imagery.
(2 ) the percentage of children whose memory 
S'  ^ records seem to indicate the presence
of eidetic imagery.
Subjects.
The experiments were group tests carried out on 
children at the same school as in the main experiments, 
i.e.; the Rosendale Road L.C.C. School. 65 children,
31 girls and 34 boys were tested. The range of age of 
the children was the same as in the main experiments.
Material.
The material used consisted of 2 pictures and 2 sheets 
of diagrams. Picture I was black and white and showed a 
mother carrying a small child upstairs on her back, 3 older 
children, 2 girls and a boy, following. One of the girls
13
was carrying a toy punohinello. A large collie dog was 
running before the woman* Below the picture was the title 
"Good Night". Picture II was a French National War Loan 
poster, representing La France as a helmeted female figure 
draped with the tricouleur, receiving savings in coin and 
notes from the people, who are tlirowing it on to the steps 
of her throne. At her feet is the symbolical figure of a 
naked child, wearing a steel war helmet. On the lowest 
steps is a little girl, shaking coins out of her money box. 
The right side of the picture shows a group of people of all 
ages and classes against a background of green trees and a 
row of grey houses. Carved on the steps are the words 'En 
Avant, Armee de l ’Epargne. C ’est pour la Patrie".
Diagram I was in black and white and consisted of 
capital letters irregularly placed on the sheet and joined 
with lines of chain — i— ,-r- supposed to represent a 
page but for the children it was just a pattern and some 
letters. Diagram II consisted of 10 coloured shapes, 2 of 
blue, 2 of red, 3 of yellow and 3 of green. Most of these 
figures could be given names by the children, for Instance, 
there was a square, a diamond, and a star-shaped figure. 
Three of the figures, however, could not be so named by the 
children.
Procedure.
These tests required 4 experimental days. The 2 
diagrams and the 2 pictures were shown to the children, one
14
on each occasion in the following order: Diagram I,
Diagram II, Picture I, Picture II. The instructions were 
"I am going to show you something. Try to get as clear a 
picture of it as you can. I shall want you to show me what 
you know about it afterwards.” The exhibit was fixed to a 
blackboard which could be swung round when needed. Each 
exhibit was shorn for 35 sees, the timing being done with a 
stop watch. Then paper and pencils were distributed and 
the children wrote their names etc. This interval lasted 
at least five minutes. This interval was introduces to rule 
out the possibility of the images being after images. The 
children then described the sheet they had seen immediately 
before. They were told they could draw or write or do both 
as they pleased. The records were spontaneous. No ques­
tions were asked.
Results.
The diagrams and pictures were scored one for each 
item correct, the points that were considered being;
(1 ) nature or shape
(E) colour
(3) position
(4) relation to other items
(5) number, e.g., of capitals or of shapes.
No account was taken of mistakes. Table llr\ gives the 
average number of marks obtained.
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T A B L E  II. c(
Average Maries Obtained on the 4 Exhibits.
Boys Girls
For Diagram I - 7*88 M.V. 2.95 8*58 M.V. 2.29
" II « 19.4 M.V. 4.72 17.1 M.V. 4.94
" Picture I = 12.9 M.V. 4-06 14.5 M.V. 5-13
" " II  ^ 12.3 M.V. 4.32 13.30 M.V. 5-42
" the Total =* 52.5 M.V. 9.35 53*45 M.V. 14.75
The children for the most part described the pictures 
and drew the diagrams. Some of the children described 
those coloured shapes in Diagram II to .which names could 
be given.
Individual Tests.
The child tliat was top in each test, and the child 
top on the whole number, and also the children lôio did 
the worst in each, and on the whole, and a few average 
children were tested individually and questioned as to the 
character of the imagery present. The purpose of this 
individual testing was to ascertain if these children who 
had made h i ^  scores on the group tests were eideticers, 
and whether low scores indicated that the ability to pro­
duce eidetic images was lacking. The children #io obtained 
the high scores on the group tests were found to be the 
children with the most vivid visual imagery.
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I am prepared to say that 14^ of the children tested 
in the group tests were eidetifcers. By that I mean that 
they actually saw the exhibits when they came to describe 
them. In support of this statement quotations from the 
children's papers may be given, A boy who reproduced the 
whole of Diagram II, giving every shape, position and 
colour correctly, said; "I started to learn them from the top 
and had only learnt half when you took it away. I just saw 
the rest." Another boy said; "I don’t know what is in the 
lower corner, oh, I think I can see it" and drew the figure 
correctly. One of the girls gave all the inscription, ex­
cept 2 letters, on the steps of Picture II, although she knew 
no French. As the picture was only seen for 35 secs and a 
description was also given it seems impossible that the in­
scription could have been learnt.
Although I have placed the percentage of eidetiteers
1 2 3
low as compared with Jaensh , Kroh and Allport , I found
that many of the children had visual imagery to some degree.
In group tests it is difficult to estimate how much the
children actually see and how much they remember. From their
papers and from my work with individuals it was clear that
they had images of parts of the exhibits or that they had
(1) Jaensch, E.R., Die Yolkerkunde und der eldetische. 
Tatsaohenkreis. XCI (88-111 ), quoted by AÜpo^rt.
(2) Kroh, 0., subjektive Anschauungsbilder bei Jugendlichen.
(3) Allport, G .W .I EIdetio Imagery^ Brit. Journal of 
Psych. Vol.XV, Part 2, Oct. 1924, p.101. Note.
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vague images of the Aole. For instance one child gave a 
full and accurate account of the houses to the right of 
Picture II, and declared that she could see that corner 
clearly, but could only give the vaguest account of the rest 
of .the picture. Several children said they could see the 
exhibits as a whole, and they would be able to give the 
general arrangement of the picture, without being able to 
state whether the figures were men, women or children and 
without being able to give any details whatever from their 
images.
Findings.
I. Visual imagery played a considerable part in the 
children’s memory of the diagrams and the pictures.
II. The children showed that they had the ability to 
draw figures in immediate memory.
III. The children showed a preference for drawing the 
figures, while they described the pictures.
Study of Children’s Ability to deal with Diagrammatic Material.
As a result of the third finding given above, it was 
decided to use diagrammatic material which was thought to 
be simple for description as each diagram could be broken 
up into squares and so could be named by the children. An 
account of the experiments with such material follows.
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A series of preliminary experiments was carried out 
at the Salter’s Hill L.C.C. School (Girls Dept,). The aim 
of the experiments was to test the children’s ability to 
deal with the material in the way proposed.
Subjects.
Between 40 and 50 girls aged 6 to 12^ years were 
tested on each of three experimental days, the tests being 
given as group tests. There were 31 children lAo were 
present on all three occasions and who fulfilled the other 
experimental conditions and it is from the results obtained 
from these that the conclusions were drawn.
The First Test.
On the first occasion the children were shown a sheet 
containing 6 figures, each composed of nine squares, three 
in each of three different colours (see Fig.Y, p. 19 ), The 
same crayons as in the main experiments were used, so that 
there were 3 shades of red, of blue, of green and of yellow, 
but as in the main experiments H2 and R3 were considered as 
one shade. They were told to describe the sheet in their 
own words. It was pointed out that the figures were made 
on squared paper. This information was given as the child­
ren in the front rows could see the lines of the squared 
paper and the other children could not do so. The children 
were allowed to take their own time to perform the task.
Fig.T.
N.B. The 
original 
sheets were 
4 times the 
size of 
these 
figures.
- i-
Pig.VI, Fig.VII.
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The children proved quite incapable of giving any 
adequate description of the sheet. The following protocols 
will illustrate the children’s main difficulties: ”I can see 
many colours on the paper, Light Green, Blue, Red Orange,
Dark Red, Dark Green, Yellow, Light Brown, Dark Blue, some 
of the colours are panted Oblong and some of them are panted 
in sqairs and some of them are panted navey Blue but most 
of them ^ e  panted long ways.” (V.M. Age 11 yearsj.
”0n the board there is a paper. It has some pattons 
on it. Some of the colours are Green Red and Yellow. Each 
one is a different patton. The paper which there drawn on 
has little sqwares on it. The paper is white. Some sqwares 
have different colours. They look like plocks. They look 
very prety pattons.” (A.V. Age 10 years).
"Some colours are green, blue, red, yellow, and line 
are odlong and they are in swaers. It looks like a descriten 
of the school and the swarers that go up and down remand me 
of the stairchas and they have are school colours on the 
paper. The paper is v\hite. They are on swarers and they are 
panted in all ways.” (B.C. Age 11^ years).
It took the children the whole of a 30 minute school 
period to write their descriptions. Three girls took an 
hour. With the difficulties of writing, spelling and com­
position it was felt that the magnitude of the task had over­
whelmed the children.
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Simplification of Material.
It was therefore decided to make the material very much 
simpler and to give the children some instruction as to how 
to proceed. For this purpose two further sheets were made 
composed of the figures on sheet I with some slight altera­
tions (See Figs VI and VII, p.19). On these sheets the 
background was shaded pale grey to show up the figures more 
clearly, and all the lines forming the squares were drawn 
in black Indian inlc.
The Second Test.
\
On the second experimental day the girls were shown 
sheet II, and were each given a piece of squared paper, with 
the exact number of squares contained on the sheet, and a 
box of crayons. They were required to copy the sheet of 
paper as exactly as they could. They were told that their 
piece of paper had the exact number of squares contained on 
the sheet. The children, all of whom had had experience of 
crayon work, thoroughly enjoyed this task, and no one had 
any difficulty in reproducing the sheet. The tests were 
marked according to the following plan; 1 for each square 
correctly placed, 1 for each position of figure correct,
1 for each colour correct, 1 for each shade correct, thus 
the total possible was 48.
The average mark gained was 45 with a mean variation 
of 1*84.
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The Third Test.
On the third occasion the children were shown sheet
III. Before beginning the test they were reminded of the 
previous test and told how well they had done it. They 
were told that the maximuia was 48 and that all of them had 
succeeded in getting 40 or more marks. They were then given 
the following instructions: "Describe this sheet in your 
own words. Say how many patterns there are, and exactly 
where each one is on the paper. Give a description of each 
pattern, that is, try to tell me the squares that make it 
up. Try to get as good a score as you did in the drawing 
test."
They showed great interest in the tests, and, I be­
lieve, tried their utmost to succeed in this one. The 
average score in this test was 13 with a mean variation 
of 3'58,
A description ^bioh gained an average score is given :- 
"There are three little ones of each colour. There is red 
green blue orange and yellow. There is three colours in 
each. The take nine spares in each. There is two reds 
two greens one orange one yellow and three blues. The first 
one has three greens blues and reds. The pattons are 
space apart from each other. There is nine different col­
ours." (P.S. Age 11 years). Score 13.
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Results.
From these results it will be seen that the children 
were still unable to give an adequate description of the 
figures. The results obtained by drawing the figures were 
so superior to those obtained from the descriptions that it 
was felt that they were not comparable, and it was decided 
not to use this material.
These experiments illustrate the difficulties involved 
in trying to get written descriptions of forma or patterns 
from children. The results showed that the "logical" simple 
is far from being the "psychological” simple. The patterns 
were too diagrammatic. Apart from the colour, the adequate 
description of any pattern depended upon the number and 
position of squares. Such characteristics were too abstract 
to be described verbally by the children, although, as the 
drawings of the patterns proved, they were correctly ob­
served in the patterns themselves.
These preliminary experiments showed that a child's 
knowledge of such simple shapes could not adequately be 
expressed in words. They also showed that the labour of 
writing, the actual manipulation of paper and pen and of 
spelling, was too great for practical purposes. It was 
decided, in the Galef experiments, to let the children 
tell the experimenter anything they wished about knowing 
the figure meant by a name. Whatever they said was written 
down by her.
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Difference in the Task set by the Main Experiments.
Professor Pears/ criticism "That in many experiments, 
the situations were already ’half-abstracted’, and so might 
discourage visual imagery even in a visualizer”^ was- felt 
to be valid in respect of this material, but not in respect 
of the figures fin&tlly used. The reproduction by coloured 
drawing was intended to encourage^ visual images. It was 
hoped that the procedure adopted would give scope for re­
vealing the influence of photographic imagery; that the 
children in particular would be able to manifest their 
knowledge of the name and its associated shape without 
being handicapped by the inadequate mastery of words.
The material in the main experiments consisted of 
meaningless coloured shapes (a) in arbitrary association 
with nonsense names, (b) demanding progressive different­
iation of one individual from another, and (c) offering op­
portunity for progressive grouping or classification of 
individuals into sets,
THE LEARNING PERIODS.
In following the different stages through which the 
figures were leamt definite steps may be traced. When the 
names were shown at the end of each learning period the
(1) Pearl, T.H. Relevance of Visual Imagery to Process of 
Thinking, Brit. Journ. of Psych. Vol.XVIII, Ft I, p.2. 
July, 1927.
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instruction to the subject was: "Say ’yes’ or tap the 
table as soon as you get any meaning for the word. Then 
draw and colour the figure, and write any notes or intro­
spections." The name might produce in response any of 
the foliowing:-
The recognition of the name as one of the names seen 
and nothing more.
The recognition of the name as the 1st, 2nd, etc., and 
nothing more.
Some association with the name itself without any 
memory of the coloured shape.
'some knowledge about the figure of which it is the
name.
The definite recognition of the name as the name of a 
certain figure.
In the case of the last two there is room both in the 
extent and accuracy of the knowledge and in the form in 
which such knov/ledge appears in consciousness for a great 
variety of responses.
The First Learning Period.
The first learning period showed special features of 
its own. Let us first consider the results obtained from 
the adults.
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Adults.
In discussing the first learning period for the adults 
both the Borat an4 the Galef series must be considered.
Out of 90 possible recalls 65 figures were correctly recog­
nised, there being a larger number of correct recalls in 
the Borat series than in the Galef. The actual figures are 
given in the following table:-
T A B L E  III.
Borat Vineg Lutaf Guber Feron Total Max.
9 9 3 7 6 54 45
Galef Zitad Peril Itusep Benac Total Max.
6 6 8 3 6 29 45
Meaning of "Correct Recognition".
By correct recognition was meant that the experimenter 
was convinced that the subject had the required figure in 
mind: thus if the shape and any other one feature were given 
correctly the figure was considered to be correctly recog­
nised. Sometimes in spite of the fact that the figure could 
not be drawn it was said to be correctly recognised, for 
example, if the figure could be recognised from the analogies 
employed by the subject, or, if the orientation plus some 
other features referring to the shape was given by the 
subject. In all these oases some knowledge of the shape was
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essential. An example of a test that was considered to 
be correctly recognised and one that was considered in­
correct are given. They are both taken from subject G ’s 
protocols in the 1st Borat Test. "Remembered colour 
first. Have vague idea it had big point on it somewhere 
otherwise vague.
Fig.VIII.
(G. 1st Borat test V 
The First Feron; 
incorrect.
Fig. IX.
"Remembered that it came first time - 2nd series - vague 
idea of shape - know that it was only small. Remember that 
I associated it with vine leaves." (G. 1st Borat learning 
IX, The Red Vineg). correct.
One of the main differences between the adults and 
the children was the adults’ ability to form associations 
between the figure and the name. There were in the first 
learning periods of the two series taken together 33 cases 
of such associations given in the protocols. The following
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may be selected as typical examples: "The name Peril re­
minded me of Spanish 'Toril', the place where the bulls are 
kept before a bull-fight. It was natural therefore to con­
nect the colour with toreodors." (A. 1st Galef learning 
III).
"The word ’Guber’ looks German and the figure is a big 
stout fellow to match this." (B. 1st Borat learning IV.;
"Shape something the shape of G, the first letter of 
the word - also the colour is green." (F. 1st Borat 
learning IV.)
"Borat - Borage plant green - the shape like a sycamore 
fruit at top but with two sharp points at the left. Had a 
feeling of satisfaction as the connection between Borat and 
green seems firm and strong. Had conviction - I shall re­
member this one because the shape has some meaning and some 
connection with the colour." (A. 1st Borat learning I.)
In some oases this association persisted throughout the 
learning periods, in others, however, the analogy was only 
used on the first occasion.
During the first learning period the adults showed a 
tendency to describe the figures to themselves in words.
This is illustrated by the following reports:- "Green - 2 
curves, 2 spikes came on seeing the word." (C. 1st Borat 
learning I.)
"Has 3 projections top and bottom," (D. 1st Galef 
learning V.)
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"Two points on the left corresponding to two round 
parts on the right." (I. 1st Galef learning III.)
"Thou^t of a 'round oblong' with one short and one 
long spike." (H. 1st Galef learning V.)
This method of learning appeared to be useful only on 
the first occasion. Later it led to confusion and was 
rarely used, except by the subject H who leamt all 25 
figures as individuals.
From the introspections it was evident that the sub­
jects, not only on the first occasion but also throughout 
the experiments, talked to themselves about the figures.
This talking took several forms. There were the descrip­
tions mentioned above, and also remarks on preference and 
comments suggested either by the names, the figures, or the 
colours.
Influence of Borat on Galef Series.
In learning the Galef series the influence of the 
previously learnt Borat series is clearly to be seen and 
was most evident on the first occasion. For the most part 
the subjects considered that their knowledge of the Borat 
series was a help in learning the Galef series. One sub­
ject found the new method of learning, i.e., seeing the 
figure for 25 seconds at one sitting instead of for 15 seconds 
and then 10 seconds with a rest in between, a hindrance, she 
reports: "Colour forgotten - was not red or yellow, either
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green or the blue shown at the side, I intended to make 
certain of the colour next time. Having one time only has 
spoilt my method of learning." (D. 1st Galef learning II.; 
And again:- "Sudden realisation that I ’ve got all the 
figures jumbled or rather all except Poril and last."
(D. 1st Galef learning IV.) This subject only recognis­
ed correctly 2 out of the 5 figures, whereas in the first 
Borat learning she had correctly reooghised all 5. None 
of the other subjects made any comment on the influence of 
the new method of learning.
Several of the subjects tried to find some associa­
tion between these figures and those of the Borat series.
In all oases they found this advantageous, as will be seen 
from the following protocols:- "The first thing the name 
called up was the colour I called "Guber green" in last 
set. I always look for some similarity of shape or colour 
to figures of the last set. It is helpful if one can be 
found." (A. 1st Galef learning II.)
"The shape is almost the same as one of the first set 
of figures and so suggested itself more easily than the 
others." (I. 1st Galef learning V.)
"Like Borat but curved projections and flat base 
instead of a pointed one. Association gave satisfaction.
I feel I shall remember these characteristics." (A. 1st 
Galef learning IV.)
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In no case did such association lead to confusion 
between the two series, probably because the subjects noted 
both the similarities and the differences between the 
figures.
Children.
In the recall at the end of the first learning period 
the scores made by the children were very low. Out of the 
35 possible recalls, i.e., 5 cards seen by 7 children,there 
were only 9 cases of correct recognition. These were dis­
tributed as follows
T A B L E  IV.
Galef Zitad Poril Kusep Benac
2 0 2 1 4
Three of the children failed to recall any of the 
five figures sufficiently for it to be said that they had 
correctly recognised the required figure.
It seemed probable that this result might be due to 
the unfamiliarity of the names and the difficulty of saying 
them, and that the children had difficulty in relating the 
facts known about the figures to the correct na-me. sup­
plementary experiments (see pp. 130-134)showed this ex­
planation to be unsatisfactory.
There was no evidence of a photographic reproduction 
of the name and the shape in the original juxtaposition.
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The reason for this, presumably, was that the children 
did not regard the name and the figure as one v/hole, but 
rather as two separate units. This may be contrasted with 
the case of the little girl who reproduced the French words 
(see p.13) which, for her, formed part of the picture.
In this recall the children gave very little informa­
tion about the figures in their reports. The information 
correctly given is shown in the following table, there 
being 35 possibilities in each case:-
T A B L E  Y.
Colour Shade shape Orientation Position in series
Times
cor- 8 3 3 2 7
rect
The paucity of the information may be due to shyness 
on the part of the children. The children had only seen 
the experimenter on one previous occasion and also they did 
not know exactly what was required of them. By the second 
learning period all the children, except subject 1, who re­
mained shy and reserved throughout, had gained complete con­
fidence. This was particularly true of the three younger 
children. On this first occasion they suppressed the in­
formation rather than risk giving it wrongly. As no sup­
plementary questions were asked, only such infomatlon as 
the children volunteered could be recorded. This policy was 
adopted throughout for fear of sug(:estionizing the 
children.
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In five of the oases of correct recognition the figure 
was remembered by means of a likeness or analogy, for ex­
ample, subject n reports:- "Was like an elephant. I said 
that to myself when learning." (n. 1st Galef learning V.)
There were 4 other analogies given in cases in which 
the figure had not been correctly recognised. In 3 of 
these oases the analogy led to the recall of the figure 
with which the association had been made, but it was given 
under the wrong name. Subject p, for instance, on being 
shown the word Poril, drew Rusep and gave it the correct 
colour, saying: "It was like a reindeer horn and also like 
a tree." (p. 1st Galef learning III.) In the fourth 
case the analogy was the only information given. In this 
learning period only 2 children stated that a visual image 
was present and in neither case did it lead to correct 
recall. The children, like the adults, made remarks to 
themselves when learning the figures.
The Second Learning Period.
In the second learning period the same figures were 
seen for the second time. Both in the Borat and the Galef 
series there was gain in the number of figures correctly 
recognised, 87 out of the 90 figures being given correctly. 
In the Borat series every figure was correctly recognised,
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but in the Calof sérias there were 3 errors, the aotu&l 
numbers beine;:-
Galef ; itad Peril Pusep benac Total i.:ax 
y 8 9 8 3 4ü 45
The improveraent in drawing of the figures was v e r ÿ  
noticeable, bzamples of the drawings on these first two 
occasions are here given.
1
Original 1st Sorr.t. subject B’.
1st Borat I.
Subject P.
1st Borat XI.
Original 1st . alaf. subject P.
1st Calef I.
subject f.
1st Galef II
35
Original 1st Poril. Subject C. 
1st Poril I.
subject C.
1st Poril II.
Children.
In the second learning period, although there was 
only a slight increase in the number of correct recogni­
tions, 10 as compared with 9, there was a considerable in­
crease in the amount of information correctly given. This 
will be seen by comparing the following Table VI with 
Table V (p.32) there being as before 35 possibilities in 
each case:-
T A B L E  VI.
Colour Shade Shape Orientation Position in
Series.
Times 
correct. 14 10 14
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In 6 cases an analogy led to correct recognition, but 
in 7 oases there was an analogy without correct recognition. 
Three subjects said they had had a visual image and in 2 
of these cases the correct information was given from the 
image. Two children failed to recall any of the figures 
correctly, although at the first learning period they had 
both correctly recognised one figure. There were so few 
drawings of the shape given on the first occasion that a 
comparison between the drawings on these two first occasions 
is hardly possible. Two cases, given below, do agree with 
the finding for the adults that there was improvement in 
the drawings on the second occasion.
Fig.XI.
Original 1st Poril. Subject j. 
1st Poril 1
Subject j.
1st Poril II.
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Original 1st Galef# Subject 1. 
1 st I.
Gâ.le'f
Subject 1.
1 st Perirl il. 
GrcUef
It will be noticed that in I’s second drawing the 
square cut is given, but as protruding from the figure.
The main use of the second learning period seemed to 
be to consolidate the position gained during the previous 
learning.
The Third Learning Period.
At the third learning period the subjects were shown 
the second figures of each set, I^ , Ilg, III^, etc., and 
this meant that this learning period showed special features 
of its own.
In studying this period the subjects may be divided 
into two groups, those who recognised the new figure as a 
variant of the first and those who did not do so.
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Adults.
Three of the subjects, being acquainted with the work 
of Dr Aveling in "The Consciousness of the Universal and 
the Individual", and with Dr Stevanovic’s work, knew the 
method of obtaining the series. Of the remaining siz adult 
subjects, three realised immediately that the second figures 
were variants of the first. The following quotations from 
their protocols illustrate this point: "This is almost the 
same shape as last time turned round another way. It was 
yellow last time." (G. 3rd Borat learning I.) "I remem­
bered that it was like the first Borat figure but turned 
upside down. The blue is the darkest although the impre- 
sion left is not so pleasant as of the former green."
(I. 3rd Borat learning I.) "The Red Vineg has turned 
yellow and closed up more tightly. In all but Guber I 
recognised some ’family resemblance’." (A. 3rd Borat 
learning II.) The other three subjects did not realise 
this fact as early as the third learning period in the 
Borat series.
The adult subjects knew the names to be the same as 
previously used and yet thought the figures unconnected.
One subject reports: "It is a snag having more than one 
shape to the same name. It makes it so difficult to remem­
ber." (F. 3rd Borat learning IV.)
The subjects vdio knew the method of obtaining the 
series, looked for the characteristics they had noticed on
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the previous occasions. Sometimes this searching proved 
a hindrance rather than a help# This occurred #.en the 
subject had concentrated on some feature that was less 
prominent in the second than in the first figure.
Four protocols may be quoted to illustrate this.
In the first two the searching was a help, in the last two 
a hindrance. "The square out is still there and the hook 
projection, but the other curves are relatively more import­
ant." (B. 3rd Borat learning IV.) "I remembered it 
resembled the figure like the shoe only it had been drawn 
with a more squashed appearance and with a more obvious 
leaning towards the left. I particularly remembered the 
3 curves on the ’heel’ and the cleft on the right." (I.
3rd Borat learning II.) "I tried to see the old slipper 
and wasted observation." (B. 3rd Galef learning V.)
"When I looked at this new form of Benac it flabbergasted 
me because it had not my characteristic for Benac, viz:A 
I therefore looked at it and said ’3 up and 3 down side­
ways’." (C. 3rd Galef learning V.)
One of these subjects gives an interesting note on 
her method of learning the second figures, she states:
"In all these pictures the same process was observed,i.e., 
the colour change was noticed first; then the distinguishing 
features of the ’family’ recognised. So far the family 
colour is the colour of the first shown. It is not a blue 
Borat I remember, but a green Borat covered over with blue." 
(A. 3rd Borat learning.)
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Children. ^
Hone of the children realised as early as the third 
learning period that the second group of figures were 
variants of the first. There is reason to believe that 
some of the children may not have known the names suffici­
ently well to be certain that they were identical with those 
that were associated with the previous figures. A note on 
the difficult*^ experienced by the children in learning the 
names and on an attempt to estimate the part played by this 
difficulty is given elsewhere.
Later Learning Periods.
The other learning periods showed the subjects’ in­
dividual differences rather than marked features of their 
own. In all oases the second showing of the same set of 
figures, i.e., the 2nd, 4th, 6th, etc. learning periods, 
yielded an increase in the knowledge of the figures, both 
as measured by the amount correctly given and by the shorter 
reaction times.
Additional Learning Periods for B, C and D .
Note should however be taken of the protocols of 
subjects B, C and D who had 15 learning periods (see p. % Y)* 
In their 11th to their 15th learning periods, when variants 
of the set were gone through for a third time, they were 
conscious of a feeling of familiarity, on seeing the figures
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again. The following extracts illustrate this point:- 
"Have a feeling of familiarity when doing these figures 
which does not however m e k e  me quite sure of detail."
(D. 12th Borat learning II.)
"This seemed a familiar figure - the only thing that I 
confirmed from it was the position of (a) relative to c-d." 
(C. 11th Borat learning I.)
"This seemed very familiar and I seem to know it by 
heart." (C. 11th Borat learning III.)
"Galef - the seal. This was recognised with pleasure." 
(B. 12th Galef learning I.)
Features which had been noted in later members of the 
set were looked for in the earlier members, and also family 
characteristics were retraced and verified. A number of 
extracts illustrating these points follow:-
"The thorn bush of dirty green - I found the other 
Zitads in this one." (B. 11th Galef learning II.)
"Zitad the cap of Liberty. I looked for the fish on 
a stand and other features in Zitad and saw it with more 
insight than on the original presentation." (B. 12th Galef 
learning II.)
"Memorised by working out how detail of previous Porils 
had been fitted in." (D. 15th Galef learning III.)
"I have during the course of the experiments been un­
certain as to whether Feron I had point (c) and I was glad 
to be able to make sure to-day." (G. 11th Borat learning 
V.)
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I
Persistence of same Association. i
Where the association formed on the first occasion 
persisted throughout the learning periods, it helped con­
siderably towards the formation of a class concept of the
set. An example of such persistence is to be seen in the ‘
following:- "The long spikes bore like a hat-pin. Associa-
I
tion of meaning Borat." {B* 1st Borat learning I.) "Borat * 
is the easy one, my friend the hat borer." (B. 2nd Borat 
learning I.) "The boring hat pins." (B. 3rd Borat learning 
I.) "The boring hat-pin. The shape is only recalled later, 
the general description is known at once." (B. 4th Borat 
learning I.) "The sharp one and red." (B. 5th Borat learn- I
ing I.) "Hat-pin." (B. 6th Borat learning I.) "The gulf i
I
is still well marked and the spikes or boring points."
«
(B. 7th Borat learning I.) "The "boring" pins are less clear." 
(B. 8th Borat learning I.) "I say ’boring pin’. I see a 
yellow splash with a spike." (B. 9th Borat learning I.) "I 
see the sharp upper pin of Borat and I see the gulf." (B.
10th Borat learning I.)
The general concepts were formed almost entirely by 
the use of words, for example: "Galefs were the mushroom 
shapes." (?. 2nd Galef.test III.)
"Remembered this was one of those that looked like 
reindeers’ horns." (p. 2nd Galef test V.)
"Remembrance of the figures with 3 projections on each 
side. Those on one side are all rounded and 2 on the other 
side are more angular." (D. 2nd Borat test I.)
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Children.
With one exception subject H, all the adults formed 
such general conceptions, but only the eldest child, subject 
j, had a definite .concept for each name. This girl was 14 
years of age and both physically and mentally was in ad­
vance of her years. Her protocols throughout the experiments 
resembled those of the adults rather than those of the child­
ren. She had a clear knowledge of the common characterist­
ics of each set and consequently had no failure due to con­
fusion between the sets. She reports, for instance: "Tills 
is a sort of Galef shape but I don’t know Miich way up it 
went. I am sure it is not the and Galef." (j. 1st Galef 
test II.) "I know the kind of shape as they were ail some­
thing alike." {j. 1st Galef test I.) This second report 
was given on being asked for "The Green Benao".
The two youngest subjects, o and p, realised not only 
that the figures were in sets but also that the basis of the 
set was the shape of the figure, p had differentiated the 
common characteristics of two of the sets, and o of the 
Busep set only. The folloiTing quotations from the protocols 
of these two children will illustrate this point; "I can 
always remember these Ruseps as they all look like reindeers' 
horns." (p. 1st Galef test VIII.) "I thought through all 
the Galeds we had, and then seemed to remember that it was 
like an old boot." (p. 2nd Galef test VIII.) "%en I 
said 'yes* I thought it was the 3rd one like a fork then 
knew it was the 4th." (o. 1st Galef test VIII.) The
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figures known in this way were never confused with those 
of other sets.
Subject k was likewise certain that the figures were 
in sets of five under a common name, but in no case were 
the characteristics differentiated. His knowledge was 
chiefly based on the fact that Galef was always the first 
one, Zitad the second, etc. In this he was helped by an 
association made on the first occasion. He remembered 
that Galef was the first card by saying Galef - first and 
thinking of the two "fs" in relation to each other. The 
other three children, like subject H, never realised that 
the figures were in sets, and so attempted to memorize 
all twenty-five figures individually.
Comparison of Borat and Galef Learning Periods.
Throughout the learning periods the Borat series was 
better remembered in all respects save that of size of 
figure. The probable reasons for this are given in the 
discussion of the general tests.
Size of the Figure.
The number of figures drawn the correct size both by 
the adults and by the children was surprisingly small. 
Subjects j and p always made the figures too small and 
subject C tended to make them consistently larger. The 
other subjects made the figures sometimes too large and 
sometimes too small. The adults on the whole drew the
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figures larger than the children.
After the experiments were completed, subject C, 
whose score was the lowest among the adults in this respect, 
on being asked for .an explanation of her inability to give 
the correct size, stated that, in learning, she had paid no 
attention to the size of the figure.
The following are examplesof the variation in size 
of the drawings, tY/o consecutive Zitads being shown % -
Fig.ZII.
(1) 4th ^itad. 
Original Size.
{2 ) j ' s draW' 
ing of same
(3) p's (4) C's drawing
drawing 
of sane
of same.
(1) 5th Zitad. 
Original Size.
(2) j's dravr 
ing of same.
{3) P ’S drawing 
of same.
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(4j C ’s drawing of same.
In the 7th learning period an interesting note on 
size was given by the boy, m. In trying to recall the 4th 
Galef, a facsimile of \diich is here given, he says : - "It 
is the first one. The one that was about an inch and a 
half in size both ways." The accuracy of his estimate will 
be seen from the drawing. (Fig XIII).
Fig.XIII.
The 4th Galef.
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STATISTICAL RESULTS FOR THE LSAMING PERIODS.
Throughout the experiments, the number of subjects 
taking part being so small, generalisations from the 
statistics must be merely tentative.
For the same reason averages discussed have been given 
with the range rather than the mean variation.
Response Times.
Response times were taken for the immediate recalls 
at the end of each learning period. As has been stated, 
to obtain these in the Borat series cards bearing the five 
nonsense names I Borat, II Vineg, III Lutaf, IV Guber and 
V Feron were shown to the subject in irregular order and 
the subjects were required to say 'yes’ or to tap the 
table when they obtained any meaning for the word. The 
order of presentation was kept constant for all the sub-
t
Jects and is given in Table IX.
The procedure for the Galef series was exactly as 
above, corresponding names being presented in the same 
order as in the Borat series.
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T A B L E  VII.
Order of Presentation of Figures.
Learning
periods 1st 2nd 3rd 4th 5th 6 th 7 th 8th 9th loth
Order of 
' presentation 1
2
3
4
5
I 3 
I 5 
I 1 
I 2 
I 4
I 2 
I 4 
I 1 
I 5 
I 3
II 5 
II 3 
II 4 
II 2 
II 1
II 1 
II 5 
II 3 
II 4 
II 2
III 2 
III 3 
III 5 
III 1 
III 4.
Ill 3 
III 2 
III 1 
III 4 
III 5
IV 5 
IV 1 
IV 3 
IV 2 
IV 4
IV 4 
IV 2 
IV 3 
IV 5 
IV 1
V 1
V 4
V 2
V 5
V 3
V 4
V 2
V 5
V 3
V 1
Learning
periods 11th 32th 13th
1-----
!
14th 15th
Order of
presentation 1 I 5 El 2 III 5 IV 4 V 2
2 I 1 El 1 III 4 IV 3 V 3
3 I 4 El 5 III 3 IV 5 V 5
4 I 3 II 3 III 1 IV 2 V 1
5 I 2 II 4 III 2 IV 1 V 4
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Adults.
In the tables following, Tables VIII and IX, the 
average response time for each learning period for each 
subject is given correct to the nearest fifth of a second, 
for the Borat series and the Galef (Adults; series respect­
ively. For the purpose of all the statistical work con­
nected with the learning periods the first ten learning 
periods only for subjects B, C and D have been considered.
The maximum time for recall was 3 minutes. If no 
response was given within that time the subject was con­
sidered to have failed. No subject was allowed to proceed 
to the next figure until the 3 minutes had elapsed.
T A B L E  Till.
Borat. Average Response Time.
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Subject Learning Period
1 2 3 4 5 6 7 8 9 10
secs secs secs secs secs secs secs secs secs secs
A 1.8 1 2.2 1 1 .8 1.4 .8 1.2 1.2
B 1.8 .6 .6 .6 .6 .6 1.2 .6 .8 .8
C 1.2 .6 4 1.4 9.8 3.4 4- 1.2 5.8 5.8
D 5.4 1.2 1.8 1.4 1.8 1.2 1 .6 .8 .6
E 8.4 1.8 3.4 2 5.8 2.2 1.6 1.6 3.8 1.4
F 1.6 1.2 5.6 1.6 1.6 1.2 2.2 1.2 1.2 7.6
G 2.2 1.2 5.8 1.6 2.4 1.8 3.2 .6 1.2 2.2
H 2.8 .8 1 1.2 1 1 1.6 1 .8 1.2
I 1.6 1.4 2 1 1.4 1 1 1 .8 .6
T A B L E  IX.
Galef. Adults. Average Response Time.
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Subject Learning Period
1 2 3 4 5 6 7 8 9 10
secs secs secs secs secs secs secs secs seCs secs
A 6.2 .8 1 .8 6 * 2 ♦ 8 ! *8 1 1 .6
B 2.2 1 1 .8 3.4 . 8 .8 .6 • 8 .8
C 41.2 2.4 3 2.2 9.4 3.6 LO 7.2 3.8 4.8
D 1.8 .6 .8 • 6 .8 .6 .6 .8 .6 • 8
E 6 6.2 7 2 6.2 1 1.6 1.4 5.6 1.4
F 3.4 2 4 1.4 2.6 1.6 1.2 1.4 2.2 1.6
G 19.8 1.6 4.4 1.6 1.8 1.4 2.8 1.2 2.2 1.2
H 7 1 1.4 1 4.8 1.4 1.6 1 1.4 1
I 3.4 1.6 2.2 1.2 1.6 1.2 1.2 1.2 1 .8
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From these tables it will be seen that the subjects 
tended to shorten their response tines as the experiments 
proceeded.
The adults gave shorter response times for the second 
learning period of each member of the set. The only re­
versal of any magnitude is that of subject F ’s ninth and 
tenth learning period in the Borat series. This was due 
to an abnormally long response time, 34*8 secs, for the 
Vineg In the tenth learning. No reason was given for the 
length of time and the figure was correctly recognised.
Only one case of failure to respond v/as recorded, 
subject C failing during the first learning period of the 
Galef series.
Comparison of Borat and Galef aeries.
The response times for the Borat series were shorter
than those for the Galef series. This result would con-
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firm the finding given above (p.»9), that the adults re­
membered the figures in the Borat series better than those 
in the Galef series during the learning periods.
Children.
Table X gives the average response time for the 
children correct to the nearest fifth of a second.
T A B L E  X.
Galef. Children. Average Response Time
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subject Learning Period
1 2 3 4 5 6 P 9 10
secs secs secs secs secs secs secs secs secs secs
J 29.8 10.8 11.8 2.2 1.8 2 .8 1 1.2 . 8
k 34.2 21.2 18.8 21.6 18.4 12.6 16.8 13.2 9.2 6.4
1 62.2 12.2 17.8 3.4 3.8 1.4 7.8 1.8 6 1.6
m 30.6 7.4 3.8 7 6.8 4 3.8 5 4.2 8.4
n 9.4 6.6 15.6 16 17.4 18.2 19 12 16.2 316
o 5.2 4.4 6 6 2.4 3.8 2.8 5 4.4 4.8
P 17 5.6 3.8 3.8 4.6 11.6 41 18.8 2 J3.8
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The children, like the adults, tended to shorten 
their response times as the experiments proceeded. The 
average time for 1 child to do 1 test was 27 seconds on 
the first occasion and 8*2 seconds on the tenth.
The tendency to give shorter response times for the 
second learning period of each meaber of the set was not 
so marked with the children as with the adults, but on 
the whole the children tended likewise to answer more 
quickly on the second occasion, the average time for one 
child to do one test in the odd numbered or first learning 
periods being 13 seconds and in the even numbered or second 
periods 8*4 seconds. The distribution of these results 
for the children is given in the following Table XI;-
T A B L E  XI.
Comparison of Time of Response for First and second Learning
of Same Figure
Subjects Response Times
. First longer then second longer than
second first
j 3 2
k 4 1
1 5 0
m 2 3
n 2 3
o 2 3
P 3 2
Total 21 times 14 times
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The response tines for the children were distinctly 
longer than those for the adults throughout the experi­
ment. One child, subject 1, failed to respond once 
during the first learning period. This, it will be notic­
ed, is the same learning period in which an adult failed.
The number of children taking part in the experi­
ments being so small no comparison based on sex could be 
made. It is interesting to note, however, that the boys 
responded slightly more auickly than the girls, as will 
be seen from the following Table XII:-
T A B L E  XII.
Average •
Time for 1 child to do 1 test in learning periods = 10*8
" " 1  girl " 1 " " " = 11*4
" " 1  boy " 1 " " « a 10
Extent of Knowledge shown in Learning Periods.
In the learning periods the protocols of the subjects 
were marked, one mark being awarded for correctness under 
each of the following headings: (1) colour (2) shade,
(3) shape (4) orientation of figure (5) position in the 
series (6) size of figure (7) correct recognition. Under 
(5) a mark was given if the subject stated that the figure 
was the first, second, third, fourth or fifth shown. This 
item of information was frequently omitted by the adults
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but given practically without fail by all the children.
It may be assumed that the adults neglected to mention the 
position in the series of the figure not from lack of know­
ledge but because they did not consider it important or 
because they took for granted that it was known. However 
unless actually mentioned in the report a mark for position 
in the series was not given.
Adults.
The marks for the learning periods for the adults 
are given in the following tables, the maximum in each 
case being 50:-
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T A B L E  XIII
Borat. Correct Récognition and Features Correctly Given.
Position Correct
Orienta­ in Récogni­
Subject colour Shade Shape tion Series Size tion score
A 50 49 44 22 0 16 48 229
B 46 37 45 26 0 11 47 212
C 50 45 43 26 4 9 49 226
D 47 40 50 46 5 19 50 257
E 40 50 38 36 0 20 45 227
F 48 44 43 36 0 18 48 237
G 49 48 38 32 5 24 46 242
H 48 34 38 18 1 11 46 196
I 48 43 46 39 0 16 50 242
Total 454 380 383 283 15 144 429 2068
Average 48-2 42-2 42-5 31-4 1-6 16 47-8 229-7
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T A B L E  XIV.
Galef. Adults. Correct Reoogaitlon and Features correctly Given,
I
Position Correot
r o c oST-
M o nShapesubject ShadeColour scoreon
aa 4848 47 45
31 13 4841 40
44 30 4645 42
46
19120 403354
47354645 40
4138 3439
13 35 18044
39 4439 43
166 396 1988Total 411 365 368
4440*6Average
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V/hat has been styled "correct recognition» is the 
fullest indication that the subject "knows" the particular 
figure presented under the name shown. Failure to gain a 
mark for correct recognition did not imply that the figure 
was totally unknown. This will be proved by comparing the 
marks gained for the colour in each table with those gained 
for correct recognition. It should, however, be remembered 
that only four colours were employed, and that each series 
shown, on any one occasion, contained 2 shades of some one 
colour and 1 shade of the other three colours {see p.2).
As the experiments proceeded, so^e of the subjects realised 
this fact, and so were able, to some extent, to reason out 
which colour had been used. For example subject A reports: 
"I had forgotten the colour. I tried drawing the shape 
and mentally filling in the colour, but it was no use. Then 
by process of elimination I knew that Zitad must be blue." 
(A. 9th Galef learning II.)
The subjects showed considerable difficulty in choos­
ing the correct shade; this in spite of the fact that 
there were only 3 shades of each colour from which to 
choose, and also that the subjects were allowed to try 
out the colours on scrap paper. Doubt was expressed in 
many oases in which the correct colour was used, several 
of the subjects thought that new colours had been introduced 
into the box, or that a figure had been intentionally 
coloured with a crayon not given. Care was taken that each
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subject used the same box of crayons throughout, in case 
there should be a slight variation from box to box. Through 
out the Borat experiments ell the subjects used the actual 
box with which the original figures had been coloured. This 
was unfortunately not possible for the Galef experiments, 
as by that time the crayons in that set were badly broken. 
The following quotations from the subjects* protocols il­
lustrate their difficulties with the shades:- "The colour 
which I seemed to see as a sort of brown is not in this 
box." (?. 3rd Galef learning III.) "I know it was blue, 
but the right-hand one looks too mauve, and the left seems 
too deep." (G. 3rd Galef learning IV.) "The red in the 
original did not seem as bright as this." (A. 1st Galef 
learning III.) "I thought on seeing drawing ’This colour 
is not in the box. I suppose it is a new one*." and "If 
this blue has been shown before it was in Guber II but 
think that was greener." (G. 9th euid 10th Borat learnings 
V.)
In both the Borat end the Galef series the number of 
right answers for shade and for shape are approximately 
the same and are the features that rank next to colour.
Children.
The marks gained by the children in the learning 
periods are given in Table XV, the maximum being, as with 
adults, 50 in each case.
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T A B L E  XV.
Galef Children. Correct Récognition and Features correctly Given.
Subject Colour Shade Shape
Orienta­
Position correct
score
in
Series Size
Recogni­
tion tion
.....
j 45 36 39 33 32 9 43 237
k 23 12 21 8 36 10 23 133
1 25 18 14 6 35 6 19 123
m 24 21 14 9 24 3 19 114
n 20 12 6 6 3 4 11 62
0 15 10 10 6 29 10 13 93
P 23 15 17 6 2 2 21 86
Total 175 124 121 74 161 44 149 848
Average 25*0 17*7 17*3 10-5 23 6'3 21"3 121-1
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The children, as well as the adults, had approximately
the same number of right answers for the shade and for the
shape. The number of the right answers for the position 
in the series for the children was much greater than that 
for the adults^ (see pp. 55 and 56). For the children this
was the feature that ranked next to colour.
It will be noticed that, with the exception of this 
last mentioned feature with the children, in all three 
series of experiments the following features ranked in the 
same order.
1. colour
2. correot recognition.
3. (shade 
(shape
4. orientation
5. size.
GENERAL m i Q R Y  TESTS.
In the general tests the subjects were shown a card 
with one of the nonsense names qualified by either the 
colour or the position in the series of the figure and 
were required to respond as in the learning periods. Each 
nonsense name appeared twice, once qualified by a colour 
and once by the position. As 2 tests were given for each 
series and as the same figure did not recur more than once, 
the subjects were required to produce 20 out of the 25 
figures learnt.
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The actual cards shown were:- 
Borat Tests.
1st Test, 2nd Test after 5 weeks.
1. The Red Feron. 1. The Second Guber.
2 . The Third Borat. 2 . The Red Lutaf,
3. The Yellow Guber. 3. The Fourth Borat.
4. The Dark Green Lutaf. 4. The Pale Blue Feron.
5. The First Feron, 5. The Green Guber.
6 . The Fourth Vineg, 6 . The Last Vineg.
7. The Blue Borat, 7. The Fourth Feron.
8 . The Last Guber. 8 . The Yellov/ Borat.
9. The Bed Vineg. 9. The First Lutaf.
10. The Second Lutaf. 10. The Green Vineg.
Galef Tests.
1st Test. 2nd Test after 5 weeks.
1. The Green Benac. 1 . The Second l(usep.
2 . The Second Galef. 2. The Rod Poril.
3. The Yellow Husep. 3. The Third Galef.
4. The Orange Peril. 4. The Blue Benac.
5, The First Benac, 5, The Pale Green Rusep
6 . The Third Zitad. 6 . The First Zitad,
7. The Red Galef. 7. The Last Benaou1
8 . The Fourth Rusep. 8 . The Green Galef.
9. The Pale Blue Zitad. 9. The Fourth Peril.
10. The Last Poril. 10.
%
The Drange Zitad
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"Correct recognition" in these general tests, there­
fore, meant not only the recognition of the characteristics 
of the figures denoted by the nonsense names, but also the 
selection of the required member of the set.
Adults.
Out of 350 tests done by the adult subjects there 
were 207 cases of incorrect recognition.
Causes of Failure.
Confusion between members of the s o m e set.
Of the 207 cases of incorrect recognition 85 were 
mainly due to confusion between members of the same set. 
Instances of such confusion are to be found in the follow­
ing protocols. Subject D on being asked to draw the 
blue Borat, Miich was the 3rd, drew Borat I, but coloured 
it the shade of Borat III, stating: "Had a clear image of 
blue Borat as the first figure seen in the first series." 
(D. 1st Borat test VII.) Subject P on seeing the card with 
"The Third Galef", said: "Galefs were the mushroom shapes, 
but I am not at all sure of the colour; this is the only 
colour I connect with it. I know the 3rd was arranged as 
in my figure." (F. 2nd Galef test III.) Here the colour 
and the orientation given were those of other moabers of 
the same set.
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Cases of this type of confusion tended to occur with 
those subjects who had a clear knowledge of the essential 
features of the set. "I have no image of the shape beyond 
the general "family" shape, but now this colour and this 
shape are drawn in this position they look wrong." (A.
2nd Galef test VIII.) "I am not at all sure of this figure 
but think it is the Zitad in which the base was flattened." 
(I. 1st Galef test VI.)
There did occur a few cases in which members of the 
same set were confused,' even when the figures were not 
realised as being in sets.
Confusion between sets.
Incorrect recognition might also be due to confusion 
between the sets. Here it was in the drawings that the 
confusion showed^the subjects, for the most part, appearing 
quite unaware that such confusion existed. In only two 
protocols was there evidence that the subject had realised 
the confusion. One subject said; "I could not distinguish 
the Zitads from the Perils." (A. 2nd Galef test X) and 
another showed some doubt: "Am I mixing it up with Rusep? 
No, I do not think I am.' (G. 2nd Galef test IV.)
Among the adults there were more than three times as 
many cases of confusion of the first type than of the 
second.
There were many other causes, besides confusion,which 
contributed to the number of incorrect recognitions.
66
Complete failure of recall.
There were twelve cases in which the words on the 
cards evoked no memory whatever. "I have no ideas at all." 
(F. 1st Galef test V.) "My mind seems an absolute blank." 
(E. 2nd Borat test VIII.)
Partial knowledge and vague and incomplete imagery.
In about a quarter of the total number of failures 
there was some recall but the knowledge was insufficient 
for the figure to be said to be correctly recognised, some 
examples from the protocols illustrating tliis point are as 
follows: "I remaaber that Galef is the first one on the 
list and I believe the first Galef was blue." (G. 2nd 
Galef test III.)
"The colour is vivid but the shape is very vague.
I can only remember that it was a large lumpy shape."
(E. 1st Galef test VII.)
'I seem to remember that the 4th Feron had a long 
thin shape in the direction as on the paper, but I can 
neither remember the colour nor anything more about the 
shape." (F. 2nd Borat test VII.) Here the colour was 
correctly given.
"I have an image of the colour and a faint idea of 
a rounded top and a point somewhere." (E. 1st Borat test
III.)
In some cases the failure was due to the figure being 
drawn from a vague or an incorrect image. These drawings
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were accompanied by reports such as the following: "Saw 
this shape and colour as a whole and drew from it." (H.
1st Borat test II.)
"On seeing the words immediately saw this thing but
do not think that it is right." (P. 2nd Borat test I.)
"Had a faint image of the colour and of a long shape
with the left end forked." (E. 2nd Borat test VII.)
In relation to this point it is interesting to note 
that there were six oases in which the colour was given 
incorrectly by an image. For instance, subject E. reports: 
"I have a vivid image of the colour as a light yellowish 
green; none of the greens that are in the box." (E. 2nd
Borat test II.) The colour on this occasion should have 
been pale blue.
Concentration on Colour.
There were three oases in which the failure appeared 
to be due to the subjects having concentrated on the colour 
of the figure. During the learning period they had formed 
an association by which the colour was fixed, and when it 
came to the test period, the colour with the association 
was recalled but the shape was forgotten. Their protocols 
read as follows
"It was the first Vineg I saw and I remember trying 
to remember its colour by likening it to that of vinegar." 
(F. 1st Borat test IX.)
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"I can remember associating the colour with a lufah.” 
(E. Bnd Borat test IX.)
I saw the Bed Per on I knew it was the first one 
whose colour I had remembered by its similarity to the 
colour of ferric chloride. I seem to connect this shape with 
the red feron, but am not sure about it. There is certainly 
no other shape I connect with it." (F. 1st Borat test I.)
/inalogy too general.
A few figures had been learnt by means of an analogy, 
which, owing to its general nature, was not instrumental 
in recalling the actual figure required, ioi excellent 
example is reported by subject C:-
"I have the conviction that I thought of this Lutaf 
as like one of the Protozoa, but this does not bring back 
the shape." (C. 2nd Borat test II.)
Another example is the following: "Like a rather 
distorted potato." {G. 1st Galef test I.)
Information knovm to be incorrect.
There were a few instances of the words calling up 
information which was rejected by the subjects as incor­
rect. Other members of the set would return, but were 
known not to fulfil the conditions. The following protocols 
give examples: "All I can remember of the Vinegs is the 
little red boot one, and I have a vague idea of a green 
leaf one. However I know it is neither of these." (E.
2nd Borat test VI.)
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"I remembered that there hadn’t been many orange 
things, so I tried to think of these, but I could only 
connect Poril with a big axe-like thing and a smaller, 
narrower green thing." (G. 1st Galef test IV.)
Such rejections always showed that the subjects had 
definite knowledge about the set to which the required 
figure belonged.
Vague description.
Subject H memorized some of the figures entirely 
in words, and, at the tests, althou^ the description was 
remembered it did not lead to correct reproduction. A 
typical example of such learning is the following: "Memory 
of some kind of axe-head Impression, then a shank, then a 
sharp turn to the right and then a round ending with a 
little peak to the right." (H. 2nd Borat test IV.)
Difficulty in drawing.
Another cause of error was a difficulty in actual 
drawing. Althopigh practically all the subjects seemed to 
have had this difficulty, there were only a few cases in 
which this could be said to be responsible for the failure 
to produce the required figure. That the subjects were 
aware of this difficulty is shown in their reports, for 
example subject F. stated: "the shape I remember is not as 
I have drawn it." (F. 2nd Galef test II.) and subject B.
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likewise reported: see more than I oan draw, or, to
put it better, I see more correctly than I draw, \lhat 
I produce with my pencil does not fit my i m a g e . (3.
4th Borat learning V.)
The bad drawing reacted on the memory and so increased 
the difficulty. Subject A reports of one figure: ''I found 
it very difficult to draw. Unsuccessful attempts at draw­
ing seemed to make the image grow fainter and more schemat­
ic." (A. loth Galef learning III.) In such cases the poor 
drawing set up a type of inhibition, (see next section).
In these general tests there were a number of oases 
in which the influence of the subjects’ own drawings during 
the learning periods could be seen in the reproductions.
An example is taken from subject B ’s drawings.
Fig.XIV.
Original Snd Rusep. B ’s drawing 
of same in 
learning period
B’s drawing of 
same in test.
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Such influence was only seen in figures vfhlch had been 
correctly recognised.
Inhibition.
Yet another cause of failure was an incorrect recall 
7/hich inhibited the correct response. The following pro­
tocol illustrates this inhibition: "When I said ’yes’ I 
was thinking of the 5th Guber and now I do not seem able 
to get the 4th Vineg." (F. 1st Borat test VI.) These 
cases of inhibition only occurred with the subjects who 
had a good knowledge of the figures, and in each case the 
correct form was remembered on a later occasion.
No evidence of such inhibition was found in the 
children’s reports.
Comparison of the Borat Series with the Galef Series.
It was found that the figures were more often cor­
rectly recognised in the Galef than in the Borat general 
tests, although during the learning period the Borat series 
was better remembered in all respects, save that of size 
of figures.
Borat series first.
This was in large measure due to the fact that the 
Borat series came first. By the time the subjects came to 
the Galef tests they were familiar with the type of test,
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and showed a confidence that had been entirely lacking 
on the former occasions. Most of the subjects expressed 
surprise at the amount they felt they could recall in the 
Borat tests and especially after the pause of five weeks. 
One subject at least had not realised that there would be 
tests at the end of the learning period, and as each figure 
was learnt had dismissed it from her mind^
Knowledge of Test.
This knowledge of the type of test affected the«
subjects’ method of learning. They paid more attention 
to individual features in each figure, when learning the 
Galef series. This was done at the expense of the "family" 
characteristics. Confirmation of this fact is to be found 
Confusion in the oases of confusion in the tests. On analysis it 
was shown that, in the Borat series, there was both a 
larger number of cases of confusion between members of the 
same set, and a smaller number of cases of confusion with 
members of different sets within the same series so that 
the Borat characteristics were better known, while the 
individual members were less clearly differentiated.
Actual figures.
Another factor which must be considered is the actual 
figures themselves. In the first series the essential 
features appear, on the whole, to have been more recog­
nisable, in spite of the fact that three of the subjects
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gave no evidence of having realised that there were common 
features Of all the sets shown the Husep set in the 
second series was most often mentioned as being the one in 
which the characteristics were most easily picked out. Vilxen- 
ever there was a difficulty in recognising the salient 
points the subjects tended to concentrate on the individual 
features of the figure. The tests were so framed that a 
knowledge of Individual differences was essential to correct 
recognition. Any particular figure might be correctly re­
cognised and accurately drawn even when there was no real­
isation that common features were present . The subject 
who failed throughout the experiments to realise that there 
were common elements in those cards which bore the same 
name, correctly recognised one eighth of the figures asked 
for in the tests. She had attempted to learn the cards 
as fifty separate units. All the other subjects were con­
vinced that the figures were in sets by the time they had 
finished learning the Galef series. As some of them were 
only coming to this realisation at the end of the Borat 
learning period this also may have made for greater accuracy 
in the Galef tests.
Date of work.
Another factor which must be considered is the dates 
on which this work was carried out. All the adult subjects 
were members of the University and so the dates of the tests
74
mist be considered in relation to the Academic year. The 
Borat learning period came during the second term and the 
tests at the beginning and the end of the Easter Vacation, 
while the Galef learning took place during the third term 
and both tests came during the Long Vacation. This meant 
that the subjects were tired during the learning of the 
Galef series but were on holiday when the tests took place. 
There is little doubt that the physical condition influenced 
the subjects’ performance.
Children’s Results in Comparison with Adults,
The children in proportion to the adults had a gi*eater
number of cases of incorrect recognition, there being 26
out of 140 instances. We may ask whether the children’s
failure to reach the standard attained by the adults was
Language largely due to the difficulties discussed in relation to
Difficult­
ies. the preliminary experiments, i.e., to the inadequacy of the
children’s command of language and use of analogy. We shall 
see that there is a great difference in the number and ef­
fectiveness of the analogies used by the two groups. In 
the Galef learning periods the average number of analogies 
used by one adult was 37 with a range from 118 to 14, and 
by one child 13 with a range from 38 to 2,
We have seen the influence of the name in forming the
Confu­
sion. general ides of the set. The children gave less evidence
of this than the adults in learning records. The figures
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which formed the sets known to the children by their 
characteristics (see p.43) were not confused with those of 
other sets, For those sets in which the characteristics 
were not differentiated confusion between the sets was the 
main cause of error.
Thus, both for the adults and the children, the main 
cause of Incorrect recognition was for those cases in which 
the characteristics of the set were known, confusion between 
members of the same set, and for those cases in which the 
figures were known individually confusion between the sets.
Faulty and Incomplete Imagery.
Another cause of error was the attempt to draw from 
a faulty or incomplete visual image. This occurrea, how­
ever, less frequently with the children than with the 
adults.
Only once did the qualified nonsense name shown in a 
general test evoke a complete image of the wrong figure, 
which was accepted and drawn by the subject.
In most oases, as will be evident from the following 
quotations a vague image was obtained: "I knew the shade as 
I saw a patch in my head. The patch was just a rough out­
line, I knew it was not really the shape." (1. 1st Galef 
test VII.)
"I could not remember at first and then I could see 
something like this in my mind and then I remembered that
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the top was rounded. I am not sure of the shape but it was
like this." (p. 1st Galef test IV.)
"I oan see it in my mind but not the right size and I
am not sure whioh way the shape goes." (j. 2nd Galef test
V.)
The drawings made from such an image could not be 
identified as any of the figures, unless the subject had a 
knowledge of the characteristics of the set, in which case 
the correct features would be drawn, for instance, j. drew 
the following for ’The Pale Green Husep" accompanied by 
the report given above:- 
Fig.XV.
Original Figure. j’s drawing.
Here it is obvious that j had not remembered whioh Eusep 
was pale green.
% e n  a drawing was made from such an image without a 
knowledge of the characteristics it usually happened that 
the subjects were able to state that this was not really 
like the figure but that they were unable to make the 
necessary corrections, an instance being the report of 
subject 1 quoted above.
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Difficulty of Drawing.
With the children the difficulty in actually drawing 
the figures was greater than it had been with the adults. 
Subject p, who was only eight years of age, proved unable 
to draw the figures, unless allowed to maice them about a 
quarter of their actual size. On three occasions it was 
impossible to decide from a child’s dravfing if the figure 
had been correctly recognised. Owing to the policy, before 
mentioned, of never asking the children suggestive questions 
or indeed any questions unless absolutely necessary, it was 
difficult to obtain sufficient supplementary information 
to decide this point.
Complete Failure and Partial Failure.
There were two different types of failure to recall, 
complete failure and partial failure, the oases of the 
latter being more numerous than those of the former. The 
following are typical reports given by the children when 
there was complete failure to recall:- "I tried to think 
of the first one, then the second and then the third but 
none of them came." (1. 1st Galef test VI.) "I can’t 
remember a red Galef at all." (k. 1st Galef test VII.)
"Can only think of pale yellow Poril." (j. 1st Galef test
IV.) This last was given on being asked for the Orange 
Poril.
In the cases of partial failure the subjects would 
recall one particular point, for instance, that the blue
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Benao was the, fourth one or that the pale green Kusep 
sloped to the right, and then could give no further in­
formation. Occasionally two or three such items would be 
given and yet the figure would not return to memory.
Whenever there was only such partial knowleage the 
subject was considered to have failed to recognise the 
figure correctly.
STATISTICAL RESULTS FOR THE GENERAL 
TESTS.
Response Times.
Adults.
The response times for these tests for the adults 
are given in seconds in the following tables:
T A B L E  XVI.
Borat. Response Times*, seconds
sub­
ject Test I. Test II.
I II III IV V VI VII VIII IX X Total Ave. I 1 II
1
III IV V VI VII VIII IX X Total Ave.
A 10 13.8 39.4 4.4 1.4 3.6 16.8 1 1.2 15.6 106.2 10-6 180 31 27.2 27.6 6.8 82.4 14-8 36 14.6 3 4 .3 444-6 4 4 .5
B 3-4 34.2 46.3 9 5 13.3 53.8 8.3 1.4 7.3 164*6 16" 5 lO'S 175" 2 180 24" 3 2-8 85*6 6 38" 3 12-6 4 7 .3 572 57-2
C 37.3 17.6 3.6 9.8 1-8 10.6 3.6 116.4 2.4 12.6 314-6 31.5 2 2 .4 180 13 116.2 5 5.8 3 4 .6 3 5 .2 156.4 24 582-6 58-3
D 11-4 4.8 14.2 4.8 14.3 5.6 1.6 9.8 8.6 5 .4 80*4 8*04 3*8 2-2 3 .4 2*8 3 1.8 2-8 6 1-6 3-4 28*8 3 .9
E 180 86.8 20 5.8 15 16.£ 34.8 2.8 2.4 27.2 391-6 3 9 .2 7 .4 4 7 .8 36 37 38*8 180 33 180 14.4 4-4 547-8 54-8
F 33.2 180 11.2 4 33.2 8 36 3.8 5 81.3 384-6 38.5 18 180 80 5 .4 4 3 .2 180 135.2 43.3 180 64 928 93-8
G 180 180 51 84 10.8 81-6 180 4.4 53 180 943-8 9 4 .4 7 .8 23.3 180 33 6.2 180 180 30.2 5 .2 180 814-6 81.5
H 14.6 39.3 3 1.6 83 6.2 21.2 7.4 5.8 9 7 .4 375 .4 27-5 22.2 2 4 .4 49*8 8*2 50*8 17-6 9-6 61 4 .8 24 271.8 37*2
I 155.3 18.4 7.4 3 7.6 17 84 1.6 33.2 39 345 4 3 4 .5 25-6 5-4 5 .8 3 .2 4 11.6 9-2 4-6 41*8 3 .2 114*4 11-4
Total 624 554.8 194 66.4 161 160. e 431.8 149-4 99 4 55 .6 3 97 .4 669.3 564.2 336.6 149.6 744.8 424-3 413.4 430*8 374 .4
Average 69 63 j 33 7 18 18 48 17 11 56 33 74 63 36 17 83 47 46 48 42
T A B L E  XVII.
Galef .Adults. Response Times «n. seconds
sub­
ject.
_
Test I Test II.
I II III IV V VI VII Vin IX X Total Ave. I II III IV V VI VII VIII IX X 1 Total Ave.
A 17.4 6.0 5*6 37*4 17.4 22 63-4 4 2*6 5 .2 181-8 18-2 14-4 1 9 12-3 45 6-6 26-4 88-2 15 81 297. 6 39. 8
B 19.4 2.2 3.8 2*8 1 8 33 1*4 1*2 1.2 1-4 37-4 3 7 3-8 1-8 10-2 16-6 8 4-4 180 5 -8 3-6 14-6 24L 8 24. 3
0 7 2.6 53 30 30*4 8-6 1-8 25.2 33*6 2*6 184-8 18 5 34 29 3 5 41 23 5-6 10 1-2 6 156-8 15-7
D 3-B 14 12 2*3 1.2 3 4.6 3.2 18 8 28-4 2-8 7-2 1-8 1-8 2 1-3 1-4 -8 1-4 1-2 -8 19-6 2
E 29 180 5 38 17<8 45 8 48.8 2.4 3*8 1.6 337 33-7 11-4 43-3 180 33-6 30 1-4 64 27-4 110-4 19 510-4 51
F 28 10 50’2 33*4 58*8 18-3 180 8.4 3 .4 5 .8 396-2 39-6 40-4 45 50 50 2 60 35 110 20-2 25 20 445-8 4 4 .6
G 24-2 96.2 9.4 180 88-2 180 42.8 34.8 55.3 2*4 713-3 71-3 40-2 36 ; 172-6 21 64-4 21-8 26 14-6 9-8 111-6 518 51. 8
H 3-3 38.4 8.4 38 31*4 47*2 5.4 16*3 13.2 15 196-6 19-7 13 39-8 50-8 38-2 15 83-6 5-3 93-6 42-8 38-8 540" 8 34-1
I - - - - - - - - - - - - - - - - - ' - - - -
Total 152 337.6 136*6 307.6 337 386 348*4 94*4 113*8 43 163-2 187-6 476-4 168-8 248-6 107-2 417 361-2 309 291-8
Average 17 42 17 38 29 41 44 12 14 5 20 23 60 21 31 13 52 33 26 36
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N.B. The repense times for the Galef series for subject I. 
are omitted as she was unable to complete the tests.
From these tables it will be seen that for the adults 
the average time taken for one test was less for the first 
tests than for the second tests. The average times for 
one response in each of the tests is given in the following 
Table XIX:-
T A B L E  XIX.
Test I. Test II. 
Borat Series.Average time for 1 response 32*8 secs 47-9 secs
Galef " " " " i " 25*9 31*5 "
By taking together the response times for the four 
oases in whioh members of the same set had to be given in 
these general tests, the following table was obtained
T A B L E  XX.
Borat Series Borat Vine g Lutaf Guber Feron
Average Time in Secs 65 38*5 46 22*25 ' 40
Galef Series Galef Zitad Poril Rusep Benac
Average Time in Secs 44*75 26 28 20 29*75
In the Borat series the response times for Guber were
the shortest, and in the Galef series Rug.ep.
Children.
The response times for the children are given in 
seconds in the following table.
T A B L E  XVIII.
galef .Children. Response Times <a, seco>nds.
sub­
ject Test I.
Test II.
I II III IV V VI VII VIII IX ! X Total AV0. I II III IV V VI VII VIII IX X Total Ave.
j 180 17*6 7*6 180 136*2 24*2 8*4 17*2 1*8 5*6 578*6 57*9 13*8 12.2 10 4*2 6*4 2*8 1*8 4*8 4*4 9*8 69*6 7
k 164*4 142*4 16*6 52 12*6134*4 180 41*2 180 8*6932*2 93.2 24*6 32<0 35 . 12*2 26*8 64*4 180 44.8 42*2 16.2 479 47.9
1 20 18*6 5*4, 180 23*2 180 62*6 28*8 41 17*6 577*2 57*7 122 180 48 34*8 180 180 72*8 3 180 18*6 1019.2 101*9
m 36-2 24-4 51*6 69 73*2 31*4 9*8 79*8 51*6 37 464 46*4 73*4 17 99 24*8 14*3 60*4 10*6 30 25 32 387 38*7
n 57*6 26*4 21*2 38*4 18 16*4 86*4 118 120 24*8 627*2 58*7 16*6 18 24*6 20*6ISO 70*6 9*8 53*8 35*4 30 466.8 46.7
0 4*4 4*6 4 2*8 5*8 14*4 10*2 6*2 10*4 2 64*8 6*6 6 7*8 8*8 7*8 4*2 2*4 6.8 7*2 5*6 5 61 6*1
P 11 26*8 3*8 161 58 38*4 15 5*8 37*2 4*4 361*4 36*1 3*6 13*4 23.6
4*6 27 20 4 66*4 105 5 274 6 27*5
Total 473*6 260*8 110*2683*2 327 439*2 372*4 297 442 100 859*4 281*2 249 109 439*2 408*6 286*2 2U*4 397*6 116*6
Average 68 37 16 98 47 63 53 42 63 14 37 40 36 16 63 58 41 30 57 17
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Comparison of Children with Adults.
The children differed from the adults in that the 
average response time was shorter for the second general 
test than for the first, and this, in spite of the fact 
that the maximum time, 180 seconds, was recorded five times 
in Test I and six times in Test II. The average time for 
one response in Test I was 50'1 seconds and in Test II 
39*5 seconds. This does not mean that the children did the 
second test more accurately, as will be seen from the tables
of marks {Tables and XXVI). Bather it would appear
\
that the children reacted before they had actually recalled 
the required figure. This is borne out by the protocols 
from which the following quotations are taken;- "When I 
said ’yes’ I thought it was the 3rd I was trying to get, 
then I knew it was the 4th." (o. 1st Galef test VIII.)
"At first thought it was second so said ’yes’ but on seeing 
Zitad I knew that was second, and then knew this was last." 
(m. 1st Galef test V.) "I knew the 3rd Galef was the 
first card in the set so said ’Yes’, but I don’t remember 
anything else." (k. 2nd Galef test III.) On being asked 
for the second Galef subject m said ’yes’ after 24"4 
seconds, but he had really no knowledge of the second Galef 
as will be seen from his report;- "In the last set the 
Galef was blue, that is all I remember." (m. 1st Galef 
test II.) This type of reaction was never given by the 
adults.
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Comparing Tables XVII and XVIII, it will be seen that 
in Test I the children took on the average nearly twice as 
long to respond as the adults, 50*1 secs as compared with 
25*9 secs, but in Test II the adults* average time was 
31*5 seconds and that of the children 39*5 seconds.
The adults took the maximum time 6 times and the 
children 11 times. The shortest response time for an 
adult was *8 seconds and for a child 1 * 8  seconds.
Considering, as with the adults, the 4 tests which 
involved the same nonsense name we get the following 
Table XXo(: -
T A B L XX.
Galef Zitad Poril Rusep Benao
Average time
in secs 39 50*25 52*25 39*5 45
The shortest average response time was that for 
Galef, but it will be noticed, however, that the average 
time for Rusep, whioh was the shortest with the adults, was 
only slightly longer than that for Galef.
Extent of Knowledge shown in General Tests.
Adults.
The marks gained by the adults in the general tests are 
given in Tables XXI-XXIV, the maximum in each case being 10:-
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T A B L E  3%I.
Borat Test I. Correct Récognition and Features correctly Given.
subject Colour Shade Shape
Orienta­
Position
Size
Correct
scorelaSeries
Recogni­
tion tion
A 7 7 10 5 0 2 8 39
B 7 5 I 10 3 0 0 5 30
C 10 6 10 4 0 3 9 42
D 8 8 10 3 0 3 4 36
E 7 5 4 3 0 2 3 24
P 5 3 2 2 0 1 3 16
G 6 4 2 2 7 2 2 25
H 7 5 2 2 0 1 2 19
I 7 5 9 3 0 4 5 33
Total 64 48 59 27 7 18 41 264
Average 7*1 6*3 6*6 3 •8 2 4*6 29*4
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T A B L E  3ÜCII.
Borat Test II. Correct Reoogiition and Features correctly Given.
Subject colour Shade Shape
Orienta-
Position
size
correct
score^ries
Seobenl-
tdon tion
A 7 3 9 1 0 a 4 26
B 8 4 6 a 0 0 4 24
C 8 4 8 a 0 0 3 25
D 10 7 9 5 0 a 4 37
E 6 4 4 0 0 0 a 16
F 6 1 a 1 0 0 0 10
G 7 a 4 3 0 1 4 21
H 9 5 1 0 0 0 1 16
I 7 3 9 a 0 3 3 27
Total 68 33 52 16 0 ' 8 25 202
Average 7*5 3*6 5*8 1*8 0 •9 2*8 22*4
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T A B L E  XXIII,
Galef Adults Test I. Correct Recogaition and 
Features Correctly Given,
Position Correct
Orienta­ in Recogni­
Subject Colour Shade Shape tion Series Size tion Score
A 0 8 8 5 0 4 5 38
B 9 5 7 4 0 5 6 36
C 9 7 10 G 0 3 10 45
D 10 10 10 10 0 5 10 55
E 6 4 6 2 0 3 2 23
F 6 4 8 2 1 2 3 26
G 7 6 3 4 1 3 3 27
H
I
6 4 4 2 0 0 3 19
Total 61 48 56 35 2 25 42 269
Average 7*6 6 7 4*4 .25 3-1 5*25 33*6
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T A B L E  m y .
Galef Adults Test II. Correct Recognition and 
Features Correctly Given.
Position correct
Orienta- in Recogni­
Subject Colour Shade Shape lion Series Size tion score
A 7 4 9 4 0 1 4 29
B 8 6 6 3 0 1 . 8 32
C 9 7 9 5 0 1 6 37
D 10 9 10 8 0 6 10 53
E 5 3 a 1 0 1 0 12
F 8 3 7 1 1 3 1 24
G 6 0 1 0 4 0 0 11
H
I
7 4 1 2 0 0 0 14
Total 60 56 45 24 5 13 29 212
Average 7.5 , 4.5 5.625 3 .625 1.625 3.625 26.5
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As might he expected, the tests at the end of five 
weeks did not yield as many correct recognitions and cor­
rect features as those taken at the end of the learning 
periods. In the Borat tests the marks for colour were 
slightly higher on the second occasion than on the first.
The fact that the adults did better in the Galef than 
in the Borat tests has been discussed above.
Children.
Tables XXV and XXVI give the marks gained by the 
children in the general tests, the maximum in each case 
being 1 0 :-
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T A B L E  XXV.
Galef. Children. Test I.
correct Recognition and Features Correctly Given.
Subject
j
k
1
m
n
o
P
Total
Average
Colour
9
6
6
5
6 
6
5 .
43
6*1
Shade
5
1
4 
2
5 
4 
4
25
3.6
Shape
8
2
3
0
2
2
5
22
3.1
Position
Orienta-
tion
2
1
1
0
1
1
3
1.3
Tn 
Series
0
5 
1
6 
0 
4 
1
17
2.4
Size
1
1
1
0
1
2
2
a
1.1
Correct
Recogni­
tion
6
1
1
0
2
2
4
16
2.3
score
31
17
17
13
17
21
24
140
20
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T A B L E  XXVI.
Galef. Children. Test II.
Correct Recognition and Features Correctly Given.
Subject Colour 3hade Shape
Orienta­
Position
Size
Correct
Scon
Ifi
Series
Recogni­
tion tion
j 7 4 9 2 0 0 6 28
k 5 2 0 0 10 0 0 17
1 5 2 1 0 1 0 1 10
m 7 2 0 0 1 0 0 10
n 6 3 0 0 0 0 0 9
0 6 4 0 0 4 1 0 15
P 6 4 4 0 0 2 3 19
Total 42 21 14 2 16 3 10 108
Average 6 3 2 .3 2.3 • 4 1.4 15.4
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The second test, as with the adults, had less cor­
rect récognitions and correct features than the first 
test.
CompeTison of marks gained by Adults and Children.
The marks gained by the adults and by the children 
in the G-alef tests show the same features that were noted 
in the learning periods.
In all three groups of experiments the colour ranked 
first as in the learning periods. For the adults the 
shape in the tests ranked above the shade, but for the 
children the shade was more often given correctly than 
the shape. This result is easily understood in view of 
the fact, discussed previously, of the general concept 
formed by the adults and not by the children. In the 
tests a mark was awardea for shape if the characteristics 
of the set were shown, even if there were confusion be­
tween members of the same set.
Correct recognition for the adults in both series 
falls in the 4th position in rank, and for the children, 
owing to the h i ^  marks gained by the children for posi­
tion in the series, to the 5th place. In these general 
tests the correct figure had to be selected from memory 
from the 25 figures which formed the complete series, 
while during the learning period the immediate memory 
test was concerned only with the five figures seen on
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that occasion. As in the learning periods the marks for 
size, both with the adults and the children, were low.
VISUAL IMAGSm.
The main object of the research was to study the 
part played by visual imagery in the learning process. 
In all three groups of experiments the amount of visual 
imagery reported was meagre.
Table giving the amount of visual imageiy reported 
in the learning periods:
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T A B L E  X2YIÏ.
Borat. Visual Imagery la Learning Periods
Subject
Image of 
Colour
Image of 
shape
Projection 
of Image
A 5 7 0
B 11 16 0
C 4 12 0
D 11 25 0
K 14 19 0
F 2 3 0
G 0 0 0
H 0 8 0
I 0 0 0
Total 47 90 0
Average 5*2 10 0
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T A B L E  XXVIII.
Galef.Adults. Visual Imagery in Learning Periods.
Subject
Image of 
Colour
Image of 
shape
Projection 
of Image.
A 14 16 0
B 1 2 18 0
C 1 3 0
D 51 35 0
E 8 1 2 0
F 2 5 0
G 0 0 0
H 3 4 0 .
I 0 0 0
Total 71 93 0
Average 7.9 10-3 0
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T A B L E  XXIX.
Galef .Children. Visual Baagery in Learning Periods
Subject
Image of 
Colour
Image of 
Shape
Projection 
of Image
3 9 9 2
k 3 4 0 8 0
1 - 9 9 0
m 2 2 0
n 1 0 0 0
o 5 5 1
P 0 0 0
Total 30 33 3
Average 4.3 4.7 .4
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T A B L E  XXX.
Borat. Visual Imagery in Tests.
Subject Test I Test II .
Image Image Projec­ Image, Image Projec­
of si tion of of of tion of
Colour shape Image Colour Shape Image
A 3 5 0 0 1 0
B 0 0 0 0 0 0 -
C 0 2 0 0 1 0
D 4 3 0 2 3 0
E 9 7 0 3 2 0
F 0 2 0 1 3 0
G 1 1 0 0 0 0
H E 2 0 1 2 0
I 0 0 0 0 0 0
Total 19 27 0 7 1 2 0
Average 2 . 1 3 0 .8 1.3 0
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T A B L E  XXXI.
Galef.Adults. Visual Imagery in Tests.
Subject Test I Test II
Image Image Projec­ Image Image Projec­
si of tion of of of tion of
colour Shape Image Colour sHape image
A 3 4 0 2 4 0
B 2 6 0 0 3 0
C 0 4 0 0 0 0
D 1 4 0 2 7 0
E 0 0 0 0 0 0
F 0 0 0 0 1 0
G 0 0 0 0 0 0
H
I
0 0 0 0 2 1
Total 6 18 0 4 17 1
Average •75 2-25 0 •5 2 - 1 •125
Average
^eluding
e
•6 2 0
«
•4 i*è
•
•1
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N.B. In Table XXXI the average number of times images 
were reported is given excluding and including 
subject I. As will be seen from Tables XXVIÎ,
XVIII and XXX, subject I. had no visual imagery 
throu^out the experiments, and therefore to con­
sider only 8 subjects in Table XXXI would falsify 
any comparisons made.
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T A B L E  XXXII.
Galef.Children. Visual Imagery in Test.
Subject Test I Test II
Image Image Projec­ Image Image Projec­
of of tion of of of tion of
Colour sEape Image colour ^ a p e Image
j 0 3 0 0 7 0
k 0 2 0 0 3 0
1 3 3 1 1 4 3
m 0 0 0 0 1 0
n 0 0 0 0 2 0
o 2 3 3 3 2 1
P 0 1 0 1 2 0
Total 5 1 2 4 5 2 1 4
Average • 7 1.7 • 6 .7 3 • 6
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In all these tables it will be noticed that an 
image of the shape was more often obtained than one of 
the colour. Many of these images were of part of the 
figure only, and were of a vague and fragmentary char­
acter. Examples of reports which accompanied such images 
are given in the following quotations:-
^I had a rather vague image of the shape, except the 
parallelogram at the top and the divided curve at the 
base.” (D. 3rd Borat learning III.)
”I see the notch clearly and have vague image of the
whole. I know there are three bumps in the sole of the 
slipper but I do not see them. ” (B. 10th Galef learning
V.)
”When I took up the crayon I had an image of (a) as 
drav/n. Before the image I could not remember in which 
horizontal direction it lay, i.e., whether (a) was to the
right or to the left.' (C. 1st Galef test V.,
”I have a very faint image both of the colour and of
the shape of this. I can faintly remember a triangular
part at the top.” {E. 1st Borat test VII.) Here the 
shape of the figure drawn was too poor to be counted.
”I could see this in my mind and then I remembered
the top was rounded. I am not sure of the shape but some­
thing like this. ' (p. 1st Galef test IV.)
The majority of the images reported by the adults 
were of this partial nature, but the example quoted by
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subject p is one of the four vhlch were all that were 
given by a child.
Where an image of the shape or of part of the shape 
was reported, the subjects may have had an image of the 
outline of the figure. The probability of this having 
taken place is heightened by the fact that the outline on 
the cards shown had been drawn with black Indian ink. No 
definite evidence on this point can be gathered from the 
protocols.
Comparison of Adults and Children.
Comparing the amount of imagery present in the 
Galef series for adults and for children, we find that in 
the learning periods the adults report more images than 
the children, but in the tests the children have more 
images. Throughout the experiments, in relation to the 
number of cases of correct recognition, the children have 
a greater percentage of imagery. There is some reason to 
suppose that the children may not have reported all the 
visual imagery present. The images reported by the 
children were, for the most part, complete and vivid.
The adults tried to mention even the most vague and frag­
mentary images. At least three of the adults knew the 
general aim and object of the research and several of the 
others may have knovm that it concerned images, as this 
piece of work arose out of some research on eidetic
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imagery (see pp. I I i^) about which all the adult
subjects had some knowledge. From the beginning of the 
experiments the adults gave their attention to this aspect 
of the learning process. The children had no such know­
ledge of the purpose of the experiments. If the results 
of the investigations of the Marburg school are accepted 
visual imagery may be of such common occurrence as to 
escape special notice by the children, unless the imagery 
was particularly distinct or afforded the child conscious 
aid in the recall. In support of the proposition that 
some imagery was not reported, we have general statements 
about their imagery given by four out of the seven child­
ren, such as, ”I can alwm; s see them. ” (j. 4 th Galef
learning III.) ”I always seem to see them, but have dif-
4
ficulty with the shades.” ”k. 8 th Galef learning V.)
”I always see the ones I can draw.' (1. 10th Galef learning
V. ) ”I can see this. I can see all I draw.” (o. 2nd 
Galef test VI.)
Although these cannot be taken as general statements, 
and are denied by the children’s own reports, for example, 
subject k states:- ”I tried to think of the orange ones and 
this came into m^ mind but I cannot see it.’ (k. 1st Galef
test IV.), and subject o, on the same day as he gave the 
above general statement, says:- ”I just remembered it. I 
could not see it." (o. 2nd Galef test IX.), yet these gen­
eral remarks would indicate that some imagery was frequently 
present.
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Also in a parallel set of experiments (see below 
pp. 130-134 ) children who were askea to report their 
imagery mentioned a greater amount, which included vaguer 
and more fragmentary imagery than was obtained in these 
experiments.
lYhen an image of the colour was obtained without 
the shape, and this happened in all, counting both adults 
and children, 37 times, the colour was seen as a patch of 
colour, usually irregular in shape. The subjects knew 
that it bore no relation to the shape, as will be seen 
from their protocols:- "An image of yellow mass.” (D.
2nd Galef learning V.) "I can see a patch of colour on 
the paper.” (o. 1st Galef test VII.) "I knew the shade 
as I saw a patch in my head. The patch was just a rough 
outline. I knew it was not the shape." (1. 1st Galef 
test VII.) "I am not sure of the colour but have visual 
image of pinkish red in a patch." (A. 5th Galef learning 
IV.) "Vague splash of colour as imagery." (B. 1st 
Galef test V. )
One of the main differences between the imagery of 
the adults and of the children was the projection of the 
images. As will be seen from the tables, H was the only 
adult who had an image which could be said to be project­
ed. Her report reads:- 'I had an image but very slippery. 
It seemed very bright as on white paper about a foot in 
front of me." (H. 2nd Galef test IX.)
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Subject B gives an interesting note on a projection 
which occurred but not during an experimental period. B 
had failed to recall one of the figures during a test fol­
lowing a learning period, and late that night saw the re­
quired figure clearly on a dark wooden background.
The children mention their images as being projected 
eleven times, the reports all being, as usual, spontaneous. 
As the number is small, all eleven reports are given:-
"I see it on this paper." (o. loth Galef learning II.) 
The paper was a sheet of white paper lying on the table 
in front of him.
"I can see it in my head - at least it seems more 
in front of me than in my head." (j. loth Galef learning 
II.)
"I saw this on the paper in front of me." {j. loth 
Galef learning V.)
"The colour I can see in my head. I looked at the 
white paper to try and see the shape and then I saw this 
colour on the paper." (1. 1st Galef test X.)
"I saw it in my head, shape without the colour. I
looked out of the window and seemed to see this shade out
there." (o. 1st Galef test V.)
"I looked at the paper and saw this on the paper but
no colour.*' (o. 1st Galef test VI.)
"I am sure I can see a patch of colour on the paper.
I do not see the colour in my head." (o. 1st Galef test 
VII.)
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"I saw the colour on the paper, so said it was a 
green one." (1. 2nd Galef test III.)
"I remembered first that Benacs were last, and then I 
saw this on the paper." (1. 2nd Galef test IV.)
"I saw this on the paper." (1. 2nd Galef test X.)
"I was looking out of the window and I saw this
colour there, and had a feeling it was right." (o. 2nd
Galef test VIII.)
This, taken with the vividness and completeness of 
most of the children’s images, would indicate that their 
imagery was of the eidetic type.
Subject I was the only subject who never had a visual
image and subject G only reported imagery on one occasion.
It is noteworthy that every child should have spontaneously 
said that they saw the colours and the figures. In reading 
these quotations on imagery, the difference in expression 
is striking. The children say simply that they "see" such 
and such a colour or figure, while the adults tend to say 
that they "have an image". The fact that visual imagery 
was never mentioned to these children increases the value 
of their reports on the subject.
Part played by imagery in learning material requiring association 
discrimination and classification.
There are two points of interest with regard to this
imagery: (1) when did the imagery appear? and (2) of what
value was it in recall?
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Some images appeared immediately on the subject being 
shown the card, for example, subject A says:- ”V/hen shown 
the name I recalled shape and colour and orientation at 
once in a visual image. The image was clearest above (a)." 
(A. loth Galef learning II.), and subject D "Had an im­
mediate image of pink figure." (D. 2nd Galef learning III.)
Other images tended to appear when there was difficulty 
of recall. Examples of this type follow;- "I could not 
remember at first and then something like this came. I 
could see it in my mind and then remembered that the top 
was rounded." (p. 1st Galef test IV.)
"When the word was shown I knew the colour but could 
not think of the position. Then an image of (a) in right 
colour came to me." (C. 9th Borat learning V.;
"I could not remember the shape of Lutaf at all at 
first but I was quite sure that the first Lutaf was a lemon 
yellow; then an image of (1) came to my mind and I knew that 
a kink like (2) followed. I drew that but could not and 
still cannot recall what the rest was like." (C* 2nd Borat 
test IX.)
Some of the images appeared as the subjects were draw­
ing or writing the introspections, but where there was no 
conscious feeling of obstruction, an example of which is 
taken from a protocol by subject B:- "I like Rusep. I 
reconstruct the lady. I remember about the large lobe at 
y, and then I see it." (B. 4th Galef learning IV.)
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There were a few oases in which such an image ac­
companying the recall was of some other figure than the re­
quired one, and was recognised as such. Sometimes these 
images were seen as well as one of the required figure. An 
example of a report of these two cases follows:- "Ho visual 
image of the figure returned only one of the first Borat."
(A. 1st Borat test II.)
"I only see this vaguely but I can also see the fish 
on the stand." {B. 2nd Galef test VI.)
Correctness of Imagery.
In the learning periods images of the correct colour 
were obtained 122 times and of the wrong one 26 times,while 
the shape was seen correctly 190 times and incorrectly 26 
times. In the tests the colour was correct in the image 
31 times and incorrect 16 times, while the shape was cor­
rect 72 times and incorrect 36 times. N.B. The numbers 
here only include the cases in which there is no accom­
panying image of another figure, whereas in the Tables 
XXVII-XXXII all images are included. In all the cases 
where the image was incorrect the image was a hindrance 
rather than an aid in recall. These incorrect images ap­
pear among those that were seen irmaediately and also among 
those that appeared when there was some obstruction to re­
call. This result is in agreement with the conclusion 
reached by G.H. Betts. He states that imagery has a tendency
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to emerge "at points where our thinking is baffled”^ 
and that much of the imagery was irrelevant and thus of 
no practical value in the solution of the problem.
Mr F.G, Bartlett found that his subjects showed superior 
certainty and gave responses with greater decision when a 
sensory image was present, and he goes on to state;- "And 
this decisiveness is produced independently of the actual 
accuracy of the image.”
We found that the subjects gave their answers with 
greater certainty when a visual image was present, and it 
was to a large extent this fact of the independence of 
decisiveness and accuracy that made the incorrect images 
invariably a hindrance. If an image was obtained it was 
accepted and the subjects, especially the children, were 
satisfied and sought no further. Occasionally doubt as to 
the accuracy of an image troubled an adult but never a 
child.
But in our experiments the majority of the images 
obtained were correct, and the question now arises as to 
how far these correct images did aid the recall. There is 
no doubt that some correct information was given by means 
of an image. The following quotations may be taken as 
typical examples:- "When the word was shown I knew the
(1) G.H. Betts: The Distribution and Functions of Mental 
Imagery, p.94.
(2) F.C. Bartlett, The Functions of Images, Brit. J. of 
Psych. Vol.XI, Part III, March 1^21, p.332.
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colour but could not think of the position. Then an 
image of (a) in the right colour came to me." (C. 9th 
Borat learning V.)
"Was looking out of the window and saw this colour and 
had feeling it was right." {o. 2nd Galef test VIII.)
"As soon as I saw the card this came into my head.
I could see it clearly." (1. 2nd Galef test VIII.)
"No image of colour then a vivid image of this blue, 
but am not sure if this colour belongs to this shape."
(A. 5th Galef learning III.)
However, there are only in all 45 reports of informa­
tion given by an image. The majority of these correct 
images merely accompanied and illustrated information 
already known by the subjects. This would include all 
the cases in which an image appeared after or while the 
subject wrote down or drew an item, and also the cases in 
which one feature of the shape was seen or the whole shape 
after the general concept for that set was known to be 
formed. Several of these images were stated to be schematic 
rather than of the particular figure being recalled; for 
instance subject A gives the following statement:- "I can 
only remember the last two Porils in shape and the first 
Poril in colour, but I have schematic image of figure this 
way up. I feel that the memory of the last two Porils is 
influencing the shape of this drawing." (A. 1st Galef
test IV.)
112
Such schematic images helped in the formation of the 
abstract concept for the set. In no case could such a 
concept be said to be formed by a schematic image alone.
The majority of these images did not give the correct 
orientation; most of them giving that of the first member of 
the set. This fact was, however, not always realised by 
the subjects, and may partly account for the number of in­
correct orientations given.
If, then, such a small proportion of the information 
was given by visual images, how were these figures recog­
nised and remembered? The answer to this question is to be 
found in a study of the learning period tests and the 
general tests, namely, that the figures were remembered by 
means of descriptive words; especially were they remembered 
by means of analogies.
KINAESTHETIG IMAGERY.
Adults.
The adults mentioned a considerable amount of 
Kinaesthetic imagery. There were no cases in which the 
recall was by kinaesthetic imagery alone, but such imagery 
accompanied recall both by visual imagery and by analogy. 
Subjects A and C gave most examples of such imagery, but 
only two of the adults failed to give any.
Examples of the protocols in which such imagery was 
reported follow:-
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"This shape now has the additional image of a woman 
with a flying veil. As soon as this became the visual 
image I was conscious of distinct kinaesthetic images of 
walking, and the drag of a veil flying in the wind." (A.
2nd Borat learning II.)
"The new Guber looks like a flying swallow but is an 
unpleasant colour. Kinaesthetic imagery of the swift 
movement was experienced." (A. 3rd Borat learning IV.)
"I thought blue rabbit, into orange seal, into blue 
giraffe, into red umph and had kinaesthetic sensations 
representative of the various changes in position." (C.
7th Galef learning I.)
In relation to this kinaesthetic imagery it is in- 
tereting to note that subjects A, C, D, E and F all on 
some occasions during the learning of the figures drew the 
shapes in the air with their finger or with a pencil.
Children.
There was no evidence of kinaesthetic imagery in the 
reports given by the children. Subject n in learning the 
figures drew them in the air in the same way as the adults 
had done.
Other Imagery.
In all three experiments there was no evidence of any 
other type of mental imagery being present except visual and 
kinaesthetic.
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AITÀLQGIES.
The dictionary tells us that one way in which the 
word analogy may be used is as "a name for the fact that, 
the relation borne to any object by some attribute or cir­
cumstance, corresponds to the relation existing between 
another object and some attribute or circumstance pertain­
ing to it"^ and more vaguely as "agreement between things, 
2
Similarity" and it is in this wide sense that we use the 
word.
Number and Variety of Analogies.
The number and variety of the analogies reported were 
remarkable. In all 1131 analogies were given. Now, the 
total number of images was 360, reckoning as one image 
those cases in which the shape appeared coloured, and as 
two images those in vdiioh the shape and the colour were 
seen separately; so that there were more than three times 
as many analogies as images.
All sixteen subjects gave analogies, the greatest 
number being given by subject I, whom, it will be remember 
ed, was the only subject who never had a visual image.
(1) Analogy, New English Dictionary. Murray
(2 ) ibid.
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G. "I thought it was like a piece of mistletoe."
H. "Name is reminiscent of Euswarp, a village near 
Whitby, Yorks.”
I. "Name roainded me of primroses, probably in connec­
tion with the -sep and’ -slip of cowslips - giving idea 
of Spring - something freshly green and of fields."
"Figure suggested mistletoe to me because of the 
shape at the top which is like leaves of mistletoe 
and the white spaces in between suggest the berries. 
The top is an S. shape."
j. None given.
k. "Said to myself it was like antlers when learning."
1. "Like the shape of a star."
m. "Like a giraffe."
n; "Like a teddy bear."
"Like something with horns."
o. "Like a leaf."
p. "Green and like a reindeer’s horn - also like a tree."
Analogies based on name, colour or shape.
The majority of the images were based on the shape but 
some were based on the colour or on the narae. Table XXXIII 
gives the number of cases based on each of these features:-
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T A B L E  XXXIII.
; - Analogies.
. l i k é  y  '-'-''
yc '*■
(I,.,
. ■ ^ à,,:
Based on 
Shape
Based on 
colour
Based on 
Name
Learning
period Borat Series 359 8 8 58
Tf Galef Series (Adults) 305 6 8 2 0
ft Galef Series
(Children) 99 2 0
Tests " (Adults) 204 37 10
ft " (Children) 29 0 0
Total 996 195 8 8
In this table analogies which were based on more than 
one of these features have been entered under each appro­
priate heading, for example, a green Borat figure which was 
likened to a young fruit of the sycamore tree has been 
counted under both shape and colour.
Two examples of analogies based on each of these 
features follows "The whole shape like a reversed question 
mark: the top like a snake’s head." (E. 4th Borat learning 
I.)
118
"Looks like the top of a donkey’s head." (p. 5th 
Galef learning II.)
"Lutaf made me think of leaf design in pale yellow 
like a very pale autumn leaf." (F. 1st Borat learning III.;
"The colour conveys an idea of grass in spring."
(I. 6 th Borat learning II.)
"Lutaf - loofah." (B. 1st Borat learning III.)
"Part of shape like a V 1st letter in word - also the 
name Vineg remembered as being part of Vinegar." (F. 1st 
Borat learning II.)
Thirty-three of the analogies based on the nonsense 
names were given in the first learning period, under which 
heading they have been discussed. It will be noticed in 
Table XXXIII that no analogies based on the name were given 
by the children.
By the analogies the figures were interpreted in re­
lation to the subjects’ past experience. They were likened 
for the most part to concrete objects, but there were 69 
cases of abstract analogies. Table XXXIV gives the dis­
tribution of these analogies throughout the experiments.
T A B L E  XIXIV.
Analogies.
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Abstract Concrete
Learning
period Borat Series 30 403
ft Galef Series Adults 23 317
Tf ” Children 1 98
Tests Adults 15 ' 215
Children 0 29
Total 69 1062
The following quotations may be taken as typical 
examples of the abstract analogies
’^ The colour suggests unrest to my mind.»’ (I. 6 th 
Borat learning I.)
»»The first impression of the new Guber was that it 
was irristibly comic.” (A. 9th Borat learning IV.;
thought of this as being the red large messy one.” 
(F. 9th Galef learning V.)
The impression left is that of something dire and 
threatening.” (I. 4th Borat learning V.)
"Thou^t it was funny - remembered it as the funny 
one. ' (2nd Galef learning II.)
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Out of the 69 abstract analogies 43 were given by 
subject I. The one quoted from subject p*s protocol was 
the only one given by a child.
Part played by analogy in learning material requiring association, 
discrimination and classification
^Vhere the anaioQr was remembered the information given 
by the analogy was practically always correct; in the learn­
ing periods invariably so. There were a few cases^ in which 
the subject reported that the figure had been learnt by means 
of an analogy, which had been forgotten, and so the figure 
could not be recalled, for instance one of the children re­
ports:- ”It was the first one and this colour. Don*t re­
member the shape* Remember when learning it I thought it 
was like something, but now have forgotten what it was.”
(o. 9th Galef learning I.)
The only circumstances under #iich the analogy, al­
though remembered, failed to give the required information 
were when the analogy was of such a general nature that the 
individual figui*e was not recalled. The best example was 
that of the figure likened to one of the Protozoa quoted in 
the discussion of the tests (p. 6 ^,
The analogies were instrumental not only in calling up 
the individual figures but also in forming the general con­
cept of the set. This was achieved in two main ways, firstly, 
by the same analogy being employed for each member of the 
set, and secondly, by an adaptation of the analogy or by an
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addition to it. As an example of the former the complete 
list of analogies given for Borat by subject 3 and quoted 
in the discussion of the learning periods may be taken 
(p. 42 ).
A variation of this form occurred vÆien the subject 
divided the members of the set into two groups each having 
a dominant analogy, as in the following case of Feron:-
1st Feron. "Rather like a slipper.” (B. 2nd'Borat 
learning V . )
3rd Fefon "Thought very slipperlike and was trespassing 
on Vineg*s characteristics. ’Flames’ hard to 
find in this." {B. 5th Borat learning V.)
"The other slipper." (B. 6 th Borat learning 
V.)
2nd Feron "Bed with ears. Association with name ’iron’ 
red hot, flame-like projection. I marvelled 
at the flame and wondered how it had been 
represented in the blue one." (B. 3rd sorat 
learning V.)
4th Feron "Flames back again. I had noticed the flames 
with tâie comment ’ There they are again’ in 
learning period." (B. 7th Borat learning V.)
"The prophet’s finger - a menacing hand - a 
new interpretation of flames." (B. 8 th Borat 
learning V.)
5th Feron "Flames - this a reminiscence." (B. 9th 
Borat learning V.)
V/hen the time came for the tests the Ferons were re­
membered either as "slippers" or as "flames".
A few oases occurred in which there was negative 
adaptation of an analogy, that is, a figure would be re­
membered as not possessing tho characteristics which had 
given rise to the previous analogy. Subject H reports;-
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"Remembered as the Vineg that was not a slipper." (H. 2nd 
Borat test X . }
A number of figures were rem<mbered by verbal enumera­
tion of parts. The predominance of this method of learning 
oh the first occasion has already been mentioned, and was 
, rare with the adults, except subject H, after that learn­
ing period. The children, however, remembered by means of 
such verbal enumeration on several occasions, for instance 
1 reports:- "I learnt and remembered it by words. Said 
yellow, pointed bit down and so on.” (1. 4th Galef learn­
ing I.)
Influence of analogy on Drawing.
The influence of the analogies on the drawings could 
be clearly seen, there being a distinct tendency for the 
drawing to be more like the object to which it was consider­
ed similar than to the original. An example by an adult,
C, is here given: - 
Flg.XVII
(1) Original 
1st Guber
(2) C ’s 1st drawing 
of same.
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This drawing was accompanied by the following report;- 
"Green frog with cat’s tail turning towards the right with 
his back towards me. I know that this drawing ia approxim­
ately right but there may have been a protuberance at (a)." 
(C. Iqt Borat learning IV.)
In this example it will be noticed that the shade has 
also bèen altered in accordance with the idea suggested by 
the analogy.
In almost all oases the second presentation of the 
original tended to correct such adaptation, as will be seen 
by comparing C ’s second drawing of the first Guber (Fig. 
XVIII) with Fig.XVII.
Fig.XVIII
C ’s 2nd drawing of 1st Guber.
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An exception to this last statement is given by 
subject o for the first Benac.
Fig.XIX.
1 . original 
1st Benac.
2 . o ’s first 
drawing of same, 
accompanied by 
the following re­
port: "The last 
one. The shape of 
a bird." (o. 1 st 
Galef.learning V)
3. o ’s second 
drawing of same, 
accompanied by 
the following re 
port: "The third 
one, No, the one 
like a bird."
The analogies and descriptions formed the main method 
of learning and remembering the material used.
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SUPPLKMEHT^X mVSSTIGATIOia.
A. On Presence of General Idea of the Set or Class
We have claimed the influence of a general idea of the 
set as helping to prevent confusion between Individuals 
belonging to different sets. We have gained experimental 
evidence of the presence of such an idea from follov/ing a 
suggestion contained in Dr Stevanovie’s investigation. He 
found that certain of his subjects were "conscious that they 
•could » invent’ a new individual picture of the same s e t .
Adults.
At the end of the Borat series of experiments all the 
adults were asked to draw a 6 th Guber. Six of the subjects 
invented such a figure without any hesitation. The drawings 
made by the other 3 subjects, E, G and H totally lacked 
Guber characteristics. An example of a correct and an in­
correct drawing are given:-
awing
6 th Guber.
2 . E ’s drawing of 6 th 
Guber.
(1 ) Stevanovic, op.cit. p.54.
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E ond G were at this period only just boginning to 
realise that the figures were in sets based on the shape of 
the figures. After the Galef experiments both these sub­
jects were able to draw a 6 th Rusep. The two drawings of 
subject G are given:- 
Fig.lXI.
G's drawing of 6 th Guber.
For the 6 th Rusep G drew the following; accompanied 
by those remarks:-
G ’s 1st attempt at draw­
ing 6 th
G'B drawing of 
6 th Rusep.
la?
"I will draw one like tlie other Ruseps* and then turn 
it another way. On drav/ing I knew I had omitted part so 
drew II. I will colour it this red as we did not have that 
very often!
subject H, who never realised the figures were in 
sets drew for the 6 th Guber a figure î^ich she stated she 
had given because it was '^quite unlike any of the others”. 
This subject failed equally to draw a 6 th Rusep. ' she was 
the only subject \iâio failed in this second series. H was 
afterwards shown the 50 cards arranged in sets each ac­
companied by the nonsense name, but even then she failed to 
notice any common characteristics and still regarded the 
figures as 50 separate units.
Two adults, who were not subjects for the experiments, 
saw the sets arranged in this way and had every opportunity 
for examining them and yet failed to realise they were in 
sets. Later, on hearing that they foimed sets based on 
the shape, they re-examined them and then saw the common 
characteristicsc One of them stated ”I should never have 
known they were in sets if I had not been told."
Subject F, at the end of the Galef series, misunder­
stood the instruction and wrote on her paper "There was no 
sixth Rusep", having thought that the point of the test was 
to see if the subjects realised that there had only been 
5 figures shown in the 10 sessions. She had previously 
correctly drawn a sixth Guber.
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Children.
In this test two of the children, J and p, at once 
drew an excellent 6 th Rusep, Their drawings are here 
given: -
Fig.XXII.
1 . j’s drawing of 6 th 2 . p»s drawing of
Rusep. 6 th Rusep.
It will be remoabered that both these children had shown 
in their learning records that they had formed general con­
cepts. Two of the drawings were doubtful. Subject k drew 
a figure that had some Rusep characteristics but also some 
features that did not belong to Rusep, whilst subject m ’s 
drawing was so siaall and poorly drawn that it was difficult 
to decide iRhether the main characteristics were really 
present. It is probable that this figure was correct. The 
other three children failed to produce the required figure. 
1 said that she "made it up as she went along". Her draw­
ing is here given ;-
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Fig.XXIII
I’s drawing of 6 th Ihisep.
Subject o appears to have been at the same stage as 
E and G at the end of the Borat series. It is remarkable, 
however, that he failed to draw a sixth Rusep, as since the 
third learning period he had always given Rusep correctly,re 
membering them by the fact that they were "all like forks".
It was .impossible, unfortunately, owing to the end of 
the school session, to test the children, vdio failed to draw 
a 6 th Rusep, in the same way as subject H was tested, i.e., 
by showing the figures in sets.
■ This test confirmed the conclusions drawn previously 
as to which subjects had formed general concepts.
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Be On the Influence of the Unfamiliar Nonsense Names on
the Children’s Learning Periods.
In the Galef experiments with the children it was 
felt that the inability to recall and also the confusion 
m i ^ t  have been due, in part, to the relative difficulty 
of the children with the nonsense syllables. Another ex­
perimenter, therefore, undertook to perform some experiments 
on the same lines as these, with the aim of ascertaining the 
influence of practice, continued until the names were known 
both by sight and pronunciation of the syllables.
Two groups of four children were therefore chosen.
One group was made familiar with the sight pronunciation of 
the syllables in the Galef series before the learning period. 
The other group received no "training”. These two groups 
were, according to their teacher’s report, practically equal 
in intelligence.
After this training period the experiments were con­
ducted exactly as in the main Galef experiments. There was, 
however, one important difference in the conduct of the ex­
periments. By mistake these children were asked on the first 
occasion if visual imagery was present, and on each subse­
quent occasion they reported whether imagery was present or 
not.
In the learning periods the following results were 
obtained:-
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T A B L E  X2XV.
Correct Reoogaition and Features correctly given. 
Trained subjects. Maximum 50.
Position 1 Correct
Orienta­ in Recogni­
Subject Colour Shade Shape tion Series Size tion score
P.O. 27 1 0 15 5 0 5 24 8 6
D.P. 53 23 3 3 0 5 30 97
V.T. 41 2 2 5 1 1 0 5 32 116
H.T. 32 15 18 19 3 4 28 119
Total 133 70 41 38 3 19 115 418
îrage 33.25 17.5 10.25 9.5 75 4.75 28.75 104.5
T A B L E  XXX7I
Correct Recognition and Features correctly given. 
Untrained Subjects. Maximum 50.
Position correct
Orienta­ In Recogni­
Subject Colour Shade Shape tion Series Size tion Score' .. . ' ■ ■
JT# B • 33 18 14 13 1 3 28 1 1 0
M.K. 38 17 29 16 1 14 31 146
Q.G. 29 2 1 23 17 0 13 28 131
K.M. 24 19 1 1 1 0 0 9 19 92
Total 124 75 77 56 2 39 106 479
Average 31 18*75 19*25 14 • 5 9.75 26.5 119.75
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The amount of imagery reported was, as was before 
mentioned, considerably greater than in the main Galef 
experiments with the children.
Table XXXVII gives the number of images reported in 
the learning periods*
T A B L E  XTiCVII.
Visual Imagery in Learning Periods
133
Trained untrained
Image Image Projec­ Image Image Projec­
of of tion of , of of tion of
Subject Colour ^ a p e Image subject Colour sEape Image
'
P.O. 44 41 1 J.B. 37 28 1 1
D.P. 48 26 4 M.K. 43 1 2 2 1
V.T. 49 45 14 Q.G. 42 29 9
H.V. 16 4 0 K.M. 42 8 5
Total 157 116 19 Total 164 . 76 46
Average 39* 25 29 4-75 Average 41 19 . 11*5
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Results.
In the results of these experiments the two groups 
were fairly equal, there being a slight superiority of the 
trained over the untrained. Aa analysis of the wrong an­
swers showed the effect of the training to be greater than 
was apparent in the right answers, there being less con­
fusion with the trained than the untrained group.
The general tests at the end of the learning period 
were useless, as through absence of children the groups 
were not comparable. The result of this investigation 
did not justify the assumption that the difficulty of the 
nonsense names played a considerable part in the children’s 
difficulty in learning the shapes and names or in their 
subsequent difficulty in recalling the figures.
FINDINGS.
1. Words and especially analogies played the greatest
part in the recall of the figures.
2. The amount recalled by visual imagery was small. The
imagery accompanied and confirmed the recall.
3. In proportion to the extent of the knowledge recorded
the children had more visual imagery than the adults. 
Some of this imagery was of the eidetic type, and all 
the images of shape were complete figures.
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4. The main cause of incorrect recognition of the figures 
was confusion, either, for those cases in which the 
characteristics of the set were known, confusion be­
tween members of the same set, or, for those cases in 
which the figures were known individually, confusion 
between the sets.
CONCLUSION.
W h e r e  the material to be learnt requires the forma­
tion of associations, the discrimination of differences 
and grouping of likenesses, visual photographic imagery is 
of less value for recall than verbal description and 
analogy.
136
NOTE ON AFFECT.
The figures gave rise to considerable feeling. The 
subjects varied greatly in their preference, one disliking 
a figure which ai’oused a feeling of pleasure in another. 
Most of the adult subjects had a favourite figure and 
several had one v/hich was the"bete noijre" of the series.
A table of the amount of affect, and examples of the 
protocols that accompanied these oases are here given;-
T A B L E  X0:TIII.
Affect.
Affect. No of times 
reported
Learning Period. Borat Series 36
»! " Galef Series (Adults) 39
n " Galef Series (Children) 6
Tests - Adults 1 2
It
Total
Children 0
93
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"The pale colour and lack of definiteness irritated 
me." (A. 1st Borat learning III.)
"I really dislike Lutaf. He is just a red formless 
smear with a wedge shaped and and I recognised nicks, as 
hero he was comic and so tolerable." (B. 8 th Borat learn­
ing III.)
"Not a nice picture." (B. 10th Galef learning li.)
"The horrid one." (B. 3rd Borat learning III.)
Colour still conveys a feeling of order and satis­
faction to my mind." (I. 4th Galef learning III.)
"I like Zitad in this guise." (B. 6 th Galef learn­
ing II.)
"The figure pleases me still, I think because of the 
colour and because it has a definite base." (I. 6 th Galef 
learning II.)
"My favourite shape." (B. 9th Galef learning II.)
Comparing this last quotation with the third one it 
will be seen that B and E take opposite views of the same 
figure.
"I thought this one easier than the others and so I 
liked it." (n. 4th Galef learning II ) n was the only' 
child to express any preference for particular figures, and 
her reports were always of the type quoted.
Where there was a marked degree of affect, both 
pleasant and.unpleasant, the figures tended to be remembered 
accurately. This would constitute the type of affective
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tone termed "positive"^, by ïvîr %ately Smith. Of "negative" 
affective tone there may have been a few cases, but they 
were of the less decided type, for example, such remarks 
as "I do not like this one as much as the last", or "Not 
one of my favourite figures" accompanied incorrect recogni­
tion. In such cases these figures might be classed as 
indifferent, and so are not clear cases of "negative" af­
fective tone.
(1) V/hately Smith, W., The Measurement of Emotion, p. 119.
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In order to illustrate the variety of the analogies 
employed, all those for the first Rusep figure are here 
given. This is a picture of the figure, the exact size 
and colour:-
Fig.XVI.
A. "Name begins like Hushes and therefore makes associa­
tion with green colour. Like Borat but curved projec­
tions and flat base instead of a pointed one. Associa­
tion gave satisfaction - feel I shall remember these 
characteristics. "
"Recalled association made last time with Borat. 
'Wings' too thick and solid. Kusep - rushes - green - 
also Husep - Buislip - the country and greenness."
B. "A rushing pale green figure carrying a warning of 
woe."
"Green lady with terrible tidings."
C. "Connected it with mistletoe."
D. "Bather resembling advertisement for Pyramid Happy 
Handkerchiefs in general form."
E. "Associated with ancient drawing of figure very out 
of proportion."
"Associated with Egyptian figure seen from side 
angle, therefore out of proportion."
F. None given. "It did not bring up any definite object 
to my mind and so I found it more difficult to remember."
